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HE TERM ‘‘atopic dermatitis,’’ as customarily employed, refers to an 

acute, subacute, or chronic inflammatory skin disease, especially involving 
the flexures and characterized by intense itching, papulation, thickening, and 
lichenification of the involved areas. Its allergic character is generally undis- 
puted. The disease is believed to be induced by sensitization to allergens carried 
by the circulating blood to the skin of an atopic patient, that is, one predisposed 
by heredity to develop specific sensitization. 

Until recently, allergy to foods has been considered the major etiologic 
factor of this disease, probably because the sensitization is hematogenous and 
because it has been shown conclusively that food allergens are absorbed into 
the blood after ingestion. Furthermore, clinical experience has verified the 
reports of Hill,' Sulzberger and co-workers,” * and others which showed that a 
definite etiologic relationship existed between foods giving positive skin re- 
actions (e.g., egg) and atopic dermatitis. But this was not true of older chil- 
dren and adults, in whom removal of positive skin-reacting foods failed to re- 
lieve the skin condition, This naturally resulted in skepticism concerning the 
value of skin tests in atopic dermatitis and directed attention to other possible 
etiologies, notably infectious and psychogenic causes. 

For some unexplained reason, and despite numerous reports and clinical 
evidence in recent literature,*® it still is not generally appreciated that inhalant 
allergens may be just as significant etiologically in atopic dermatitis in children 
or adults as in asthma, which it resembles in many respects. These facts all 
were emphasized in a recent report by one of us (L. T.).° From a review of 


*Read in part at the Sixth Annual Meeting of the American Academy of Allergy, Los 
Angeles, Calif., March 6-8, 1950. 

+From the Clinic of Allergy and Applied Immunology, Temple University Hospital and 
School of Medicine, Philadelphia, Pa. 
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more than 50 patients with atopic dermatitis, it was shown, both upon the basis 
of clinical and skin test evidence, that house dust, pollens (especially ragweed), 
and wool are outstanding inhalant offenders and that other inhalants like 
atmospheric molds, animal danders, silk, cooking odors, ete., likewise may be 
important causes. The evidence upon which these conclusions are based js 
mostly clinical and, in that regard, conforms to that obtained by previous ob- 
servers. Although it has been shown previously that such inhalant allergens as 
silk® and pollen® can be absorbed into the blood stream via the nasal mucosa, 
the definite relationship of inhalation of allergens, notably house dust, to the 
induction of atopic dermatitis has not yet been clearly demonstrated. Such an 
opportunity recently was afforded us in an experimental clinical study of a 
patient with atopic dermatitis and it is the results of these investigations which 
form the basis of the present report. 


CASE REPORT 


The patient, M. B., a 29-year-old man, first seen in our office in September, 1948, 
presented a long history of ‘*eczema.’’ The lesions first occurred in infaney and were con- 
stantly present despite treatment until he was 12 years old when they disappeared spon- 
taneously. This remission in the disease persisted until 1943 when recurrence was noted while 
the patient was in the army, stationed in Trinidad. He was hospitalized there and in other 
hospitals without improvement until just before he was discharged from the service. Prior 
to discharge, he was sent to a hospital in Texas where the lesions disappeared in 3 weeks. 
This remission lasted until December, 1945, when a severe outbreak occurred in Philadelphia 
while the patient was living at home. 

The systemic review revealed nothing noteworthy. There were no associated nasal or 
bronchial symptoms. The patient had never had hives or headaches. 

The family history showed hay fever in his mother. She also had seasonal asthma. 

Physical examination demonstrated a widespread itching, papular, and lichenified erup- 
tion, typical of atopic dermatitis. This was most severe in the antecubital fossae, popliteal 
fossae, wrists, anterior portion of the chest and abdomen, both groin areas, and about the 
neck, Otherwise, there were no abnormal physical signs. 

The results of laboratory examinations were negative except for eosinophilia which 
ranged from 3000-4000 per cu. mm. 

Intracutaneous tests revealed significant positive reactions to the following: 

Inhalants: House dust, feathers, orris root. 

Foods: Barley, corn meal, oats, rye, pork, cheese, chocolate, asparagus, celery, sweet 

corn, lima bean, olive, string bean, tomato, banana, strawberry, Brussels sprouts, egg- 

plant, kidney bean, mushroom, pumpkin, rhubarb, sweet potato, turnip, nutmeg, paprika. 

Pollens: None. 

Molds: Alternaria, Hormodendrum. 

Passive transfer tests to those substances italicized above were positive only to the 
following: 

Inhalants: House dust. 

Foods: Chocolate. 

Pollens and molds: Alternaria, Hormodendrum. 

Patch tests with the concentrated solutions of those allergens giving intracutaneous 
positive skin reactions were negative. 

Treatment while in army hospitals had included all of the usual dermatologic therapy 
plus x-ray and fever therapy. The latter resulted in temporary clearing of the lesions, but 
x-ray had little or no effect on the condition. 
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Trial diet under outpatient regimen with subsequent addition of foods at 3-day intervals 
roduced no response. The patient’s skin condition grew so much worse that he was hos- 
pitalized for further treatment at Temple University Hospital on Nov. 26, 1948. Shortly 
after admission, and without any local or general treatment other than inhalant avoidance 
and trial diet, the condition spontaneously improved. Within 5 days, the acute lesions had 
almost completely regressed, and the lichenified and thickened skin became noticeably softer. 
Since subsequent addition of all foods (even those with positive skin reactions and circulating 
reagins) failed to influence the patient’s condition, it became apparent that the improvement 
was the result of environmental change and that inhalant allergens, especially house dust, 
must be etiologically important. This led to an attempt on our part to prove that house dust 
or some other inhalant allergen present in the patient’s environment was responsible for his 


symptoms. 


EXPERIMENTAL STUDIES 


The first experimental study was made using the dust of the patient’s house. Vacuum 
sweepings were obtained from the mattress, pillow, living room furniture, and rugs of his 
home environment. The dust was coarsely filtered and the fine dust filtrate further powdered 
in a mortar. Nasal instillation of amounts sufficient to cover the end of a toothpick produced 
marked nasal blockage and visible edema of the turbinates, but no skin reaction. The patient 
was discharged, improved, for the holiday season on Dec. 23, 1948. 

On December 27, he was skin tested with an extract of the dust collected above and 
showed a marked positive reaction. The next day, he telephoned to say that there was a 
severe flare-up in the skin lesions and that he felt the test had caused it. However, he 
admitted that he was practically confined to the house because of the weather and that he 
had taken no precautions to avoid inhalant factors. 

Regardless of whether this increase in symptoms could be attributed to the autogenous 
dust test done immediately prior to the flare-up or possibly to the exposure to the house dust 
allergen in his living room or to both, the condition became so marked that he was re- 
admitted on Jan. 17, 1949. The lesions did not clear up so readily this time, and it was 
discovered that dusting in the ward was carried out in a dry manner and seemed to delay 
improvement. When the patient was moved to another ward and the hazards of dry dusting 
explained, the condition regressed more quickly. 

When his skin cleared up sufficiently, further experiments were performed in order to 
explain the reaction. 

Samples of dust from the various pieces of furniture in the living room and bedroom 
were obtained. These were powdered in a mortar. Extracts for scratch testing were made 
by addition of enough 14 per cent ethyl alcohol to moisten thoroughly approximately 4 Gm. 
of dust. This was allowed to stand for 24 hours and the supernatant fluid squeezed out and 
used for the scratch test. Scratch tests done with the various dust samples showed the dust 
collected from the living room sofa to give the largest positive reaction. 

Because inhalation of dust by direct nasal instillation resulted only in nasal blockage 
and rhinorrhea and had no effect upon the dermatitis, perhaps because of poor absorption, a 
means of by-passing this block was devised. A 15-Gm. sample of the dust from the living 
room sofa was micronized* and by accurate measurement was found to consist in the main 
of particles below one micron although some particles of 5 to 10 microns were present. Thus, 
a majority of the particles could be brought to the finer bronchioles and could be absorbed 
much in the manner of penicillin dust. Indeed, the bronchial instillation was carried out in 
this patient by use of the Aerohaler (Abbott), an apparatus which, when used with penicillin 
as the powder, allows adequate and sustained penicillin blood levels. 

Bronchial instillation of that amount which could be carried on the flat end of a tooth- 
pick was performed 4 times daily for a period of 2 weeks. Three significant reactions fol- 
lowed this procedure. To begin with, there was a definite and sustained increase in the 
symptoms and the physical signs of the dermatitis. Second, each inhalation resulted in 
increased sweating in the areas of the skin previously affected by the lesions of the derma- 


*Done by the Micronizer Corporation, Moorestown, N. J. 


F 
e 
)- 
n 
h 
e 
r 
r 
1 


184 THE JOURNAL OF ALLERGY 


titis. Itching began at back of neck and sweating occurred there also, Then itching ang 
sweating of antecubital fossae, front of the neck, and chest followed in order. In addition, 
nasal blockage and postnasal mucus and slight morning sneezing appeared even though the 
dust had been inhaled through the mouth. This could be explained either upon the basis that 
some of the dust was taken up into the nasal passages during inhalation or perhaps that the 
allergen was carried to the nasal mucosa by the blood stream, 

After the lesions produced by dust inhalation had subsided, the patient was again tested 
intracutaneously to the aqueous autogenous dust extract as in the first hospitalization, The 
wheal produced was large and was followed by a mild outbreak in the affected skin areas, 
Injection of the extract in 0.05 ¢.c, amounts intracutaneously was carried out at 3-day 
intervals for 5 injections. Following each injection, increased itching was noted for 24 hours 
while, after the whole series, definite thickening of the skin in the affected areas was noted, 
Two weeks after the last injection, the acute dermatitis subsided and the affected areas be- 
came softer and less thickened. During the next free period, the patient was injected intra- 
cutaneously with 0.1 ¢.c. of a timothy extract (0.2 mg. total nitrogen) for a total of five 
injections at 3-day intervals to serve as a control. No unusual reactions were observed. 

Because the patient had been seen in September for the first time and because the 
lesions had been particularly bad through the summer months and, in view of the positive 
reactions to Alternaria and Hormodendrum, it was decided to investigate the role of these 
allergens. Accordingly, nasal inhalation with Alternaria powder was performed like an 
ordinary nasal test. This produced an immediate positive local nasal reaction despite the 
lack of nasal symptoms in the history. But in addition there occurred a systemic reaction 
consisting of profuse sweating in the areas where the lesions had been present. This was 
followed by an outbreak of the dermatitis commencing within 24 hours of the test and lasting 
the usual 4 to 5 days. This was repeated 6 times and the same results were obtained each 
time. Control nasal tests performed in the free period with tale, pine pollen, and timothy 
pollen failed to produce either nasal or skin reaction. 


DISCUSSION 


As previously mentioned, ample clinical and skin test evidence has already 
been provided by other investigators to indicate that inhalant allergens are of 
etiologic significance in atopic dermatitis. Certain clinical features presented 
by the patient herein reported also emphasize this; thus, significant positive 
skin tests to extracts of house dust and of Alternaria with demonstrable reagins 
were demonstrated. Furthermore, the beneficial effect of environmental change 
was indicated by the rapid improvement in the patient’s dermatitis which fol- 
lowed each of the 2 hospitalizations, also by the failure of the condition to 
respond quickly after the second hospitalization until the patient was moved to 
another ward where his exposure to dust was better controlled. That food 
allergens were of no causal importance was proved by the failure of the derma- 
titis to improve while the patient was on diet trial as an outpatient and also 
because it did not reappear during his hospital stay after the addition of all 
foods, even those with positive skin reactions and, as in the case of chocolate, 
with demonstrable reagins. These observations strongly suggest, therefore, 
that inhalant environmental allergens are important exciting factors in atopic 
dermatitis and thus confirm previous clinical experience and observations. But 
because this evidence has been furnished by clinical data only, so far it has been 
insufficient to be considered as definite and acceptable proof of a specific etiologic 
relationship. No one previously, at least to our knowledge, has been able to 
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induce the specific lesions of atopic dermatitis repeatedly by deliberate exposure 
of the patient to the offending inhalant. We believe that the results of the 
experiments herein reported accomplish this purpose and therefore supply the 
evidence, previously lacking, of a specific causal relationship between inhalant 
allergens and atopic dermatitis. For example, deliberate exposure of the 
patient on numerous occasions to the inhalation of house dust and Alternaria 
spores was followed within a short period of time by reproduction of the 
specific dermatitis for which he consulted us. These allergens were employed in 
as nearly a native state as possible; thus, the Alternaria powder containing a 
relatively large percentage of whole spores was produced from properly killed 
actively growing cultures, whereas the house dust was used after drying and 
powdering, being micronized only to insure adequate absorption. Although 
the instillation of the Alternaria powder into the nose produced nasal symptoms, 
it did not induce sufficient nasal blockage to interfere with the absorption of 
the allergen into the blood as was the case with the unmicronized house dust. 
Whether the difference in these effects can be explained by a difference in 
particle size or by a variation in antigenicity or in local effect is problematical 
and, for our present purposes, unimportant. 

Additional proof of the specific etiologic relationship was furnished by 
the reproduction of the dermatitis repeatedly after intracutaneous injection of 
house dust extract in doses sufficient to induce reactions. The extract used 
in this case was obtained from the dust of a sofa in the patient’s own home to 
which he showed specific positive skin reactions and demonstrable reagins. On 
the other hand, injections of timothy extract to which the patient was not 
sensitive failed to induce the dermatitis, showing that the reaction was specific. 

We believe, therefore, that these experimental clinical studies conclusively 
prove that inhalant allergens may be as important or even more so than foods 
in the production of atopic dermatitis. The respiratory mucosa acts as a portal 
of entry for the absorption of the allergen into the blood. It then is carried to 
the skin and induces the dermatitis in the predisposed areas. The mechanism 
involved in the production of these lesions is not known, but from the evidence 
furnished by additional experiments carried out on this and other patients, we 
believe that it has something to do with the sweating mechanism. This will be 
discussed more fully in a subsequent communication. 


SUMMARY AND CONCLUSIONS 


1. A ease of atopic dermatitis in an adult male, in whom clinical evidence 
pointed to inhalant allergens as etiologic agents, is reported. 

2. For the first time, the disease was reproduced repeatedly by controlled 
exposure to inhalant allergens, namely house dust and Alternaria. 

3. The results obtained in this clinical experimental study emphasize the 
validity of impressions gained from clinical experience and earlier reports 
concerning the importance of inhalant allergens in atopic dermatitis, especially 
in older children and adults. 
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ASTHMA WITH SINUS DISEASE 
A Comparision oF RADICAL SINUS SURGERY AND CONSERVATIVE TREATMENT* f 


Joun L. GuERRANT, M.D., ALEXANDER McCaus.Lanp, M.D., AND 
OscaR SWINEFORD, JR., M.D., CHARLOTTESVILLE, VA. 


INTRODUCTION 


HE PROBLEM of asthma with sinusitis is a difficult one that has led to 
prolonged discussion and sharp disagreement. Two brief case histories will 
serve to emphasize the complexities of the problem. 


Case 1.—A 59-year-old white woman had been well until the insidious onset of asthma 
9 months before her first visit. It had become progressively worse. During the month before 
admission she had been confined to a hospital because of asthma. She had had no other 
allergic diseases. Food, inhalant, and family histories were negative. Examination showed 
asthma, purulent nasal secretions, and an opaque right antrum, X-ray examination showed 
opaque right antrum and hazy right ethmoid and right frontal sinuses. There were 
numerous strong intradermal reactions to foods, inhalants, and bacteria. A large amount 
of foul pus was lavaged from the right antrum. This was repeated 3 times in 3 days but 
the patient did not improve and the amount of pus did not decrease. A simple right 
antrostomy was done. The sinus infection, the asthma, and a recent maculopapular 
dermatitis began to improve at once. When discharged she was essentially well. Two 
years later she was still in excellent health. 


CasE 2.—A 19-year-old white girl first had troublesome asthma after a cold in Nov- 
ember, 1946. Previously, she had had mild urticaria, mild asthma, and severe hay fever. 
There was no family history of allergic diseases. At the time of her first admission in Nov- 
ember, 1946, examination showed severe vasomotor rhinitis, purulent nasal secretion, opaque 
antra, and asthma. X-ray examination showed no abnormalities of the lungs. The ethmoid 
sinuses were hazy. The mucous membranes of the antra were thickened. There were many 
positive scratch and intradermal skin reactions. She was treated by various symptomatic 
remedies, diet, inhalant avoidance, penicillin, sulfadiazine, antral lavage, and x-ray therapy 
to chest and sinuses. After 52 days she was discharged, improved but not well. From 
November, 1946, until July, 1948, she had a total of 9 admissions for asthma and spent 
276 days in the hospital. During that time she had bilateral Ferris Smith} and Caldwell-Luc 
operations. She was treated by all the usual conservative measures. Various organisms 
were recovered from the nasal and bronchial secretions. Her streptococci and staphylo- 
cocci became highly resistant to penicillin. She herself became highly sensitive to peni- 
cillin which now gives her asthma and to sulfadiazine which produces a skin eruption. 
Finally during the past 18 months she is definitely improved but continues to have mild 
asthma. During this time she has had only one brief hospital admission and that was 
for a respiratory infection without severe asthma. 


These examples indicate that patients with asthma and sinus disease are 
not alike. The history, the physical findings, the type and extent of sinus in- 
volvement, and the response to treatment are entirely different. It is not sur- 
prising that opinions about the significance and management of sinus infection 
in asthma should also differ. 


*From the Allergy and Arthritis Division, Department of Internal Medicine, School of 
Medicine, University of Virginia, Charlottesville, Va. 
_, tRead before the Sixth Annual Meeting of the American Academy of Allergy, Los Angeles, 
Calif., March 6-8, 1950. 
Smith, F.: Chronic Sinus Disease; Its Present Status, J. A. M. A. 100: 402, 1933, 
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This report is based on a detailed analysis of a group of patients with 
asthma and sinus disease studied at the University of Virginia Hospital. Re. 
sults of the analysis are tabulated and discussed with particular attention to a 
comparison of the results of conservative and surgical treatment, and to factors 
that seem to influence the course of the disease. Diagnostic and treatment pro- 
cedures used at the hospital are also discussed. Selected references are found 
throughout the report. No record of a similar analysis has been found. This 
material will be presented by asking and attempting to answer a number of 
questions. 


HOW OFTEN DOES SINUSITIS OCCUR IN ASTHMA? 


An analysis of the literature does not answer this question. The reported 
incidence of sinusitis in asthma varies considerably. Gottlieb’ studied 117 
patients with asthma. Thirty-one, or 25 per cent, had sinus disease. Eighteen 
had the chronic purulent type and 13 had hyperplastic sinusitis. Hansen-Pruss’ 
found that 31 per cent of 355 patients had single or multiple sinusitis. The in- 
cidence increased from 13 per cent in patients 7 to 15 years old to 44 per cent 
in patients between the ages of 46 and 65. Vaughan'® found gross nasal 
pathology in 71 per cent of 154 patients. Kelley* found hyperplastic mem- 
brane in 89 per cent of 100 patients. Cooke! studied 688 cases of asthma. 
He found respiratory infection in 39 per cent of the younger patients. The in- 
cidence of respiratory infection increased with age. It was present in 83 per 
cent of asthma patients over the age of 50. He did not differentiate sinus in- 
fection from other infection in the respiratory tract. Kern and Schenck? re- 
ported evidence of sinusitis in 87 per cent of 400 patients with asthma. But 
they also found x-ray evidence of sinusitis in 72 per cent of 50 healthy controls. 
Tuft'* does not believe that sinus infection plays an important role in the etiology 
of asthma. He feels that the changes so commonly found are in reality part of 
the disease picture. 

Much of the disagreement over the frequency and importance of sinusitis 
in asthma is due to failure of most writers to define ‘‘sinusitis’’ and ‘‘nasal 
pathology’’ or to give their criteria for the diagnosis of sinusitis. 

The records of 720 unselected office asthma patients between the ages of 
12 and 60 years have been reviewed to determine the incidence of suppurative 
sinusitis. The diagnosis of sinusitis was made on the basis of characteristic 
history, physical findings, or x-ray changes, and was usually confirmed by a 
rhinologist. The history of upper respiratory infections associated with antral 
pain and profuse purulent nasal secretions, especially if pus had been washed 
from an antrum, was considered significant. The presence of inflamed nasal 
mucous membranes, purulent secretions in the nose, or an opaque antrum sug- 
gested sinus infection. Characteristic x-ray changes or production of pus by 
lavage of an antrum was usually required before making a diagnosis. The 
diagnosis of sinusitis was rarely made on the basis of either physical examination 
or x-ray changes alone. 

One hundred eighty-one, or 25 per cent, of the patients had suppurative 
sinusitis. This figure conforms to those of Gottlieb’ and of Hansen-Pruss.’ 
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WHY DO PATIENTS WITH SINUSITIS HAVE ASTHMA? 


The answer to this question is not known. The three possible mechanisms 
suggested by Rackemann and Weille™ in 1939 have not been challenged. They 
are (1) chronic irritation of the trachea and bronchi from postnasal secretions ; 
(2) reflex bronchospasm from inflammation in the sinuses; and (3) a focus of 
chronie sinus infection from which bacteria and their products could produce 
sensitization and subsequent allergic reactions. These mechanisms have not 


been evaluated. 


WHAT ARE THE RESULTS OF TREATMENT OF PATIENTS WITH ASTHMA AND SINUSITIS ? 


Table I summarizes the results obtained by a number of authors. Racke- 
mann’? reported 271 patients with asthma and sinus infection. One-third of 
them were operated on. Sixty per cent of the operated patients and 69 per cent 
of the nonoperated patients were improved or cured. Both groups received the 
usual forms of conservative treatment. Weille'* reported the results of treat- 
ment in 500 patients with asthma and infection in the sinuses, teeth, or tonsils. 
Sixty-six per cent of 100 patients operated on for sinus disease improved. Sixty- 
six per cent of 290 patients with sinus, dental, or tonsil infection improved with- 
out operation. It was his impression that patients treated by operation had more 
severe disease. In 163 patients with asthma, Grove® reported improvement in 
76 per cent of 110 who had complete removal of all diseased membrane. Only 
36 per cent of the 53 who had incomplete surgery improved. Gay* reported 125 
patients subjected to radical sinus operation. Nineteen per cent were completely 
relieved and an additional 34 per cent were improved. Schenck and Kern’? did 
Caldwell-Lue operations on 35 patients with antral infection and asthma. All 
of these patients had failed to respond to extensive conservative treatment. In 
83 per cent complete temporary relief followed the operation. It was lasting 
in only 29 per cent. Hansen-Pruss’ reported the results that followed surgery 
in 122 patients subjected to radical operation. In 49 per cent the results were 
good, in 23 per cent the results were questionable, and in 28 per cent the results 
were poor. 


TABLE I, RESULTS OF TREATMENT IN PATIENTS WITH ASTHMA AND SINUSITIS AS REPORTED 
BY VARIOUS AUTHORS 


AUTHOR RESULTS 
Rackemann!0 60% of operated patients improved 
69% of nonoperated patients improved 
Weille17 66% of operated patients improved 
66% of nonoperated patients (includes infection of 
sinuses, teeth, or tonsils) improved 
Groves 76% of patients with complete operation improved 
36% of patients with incomplete operation improved 
Gay4 After radical surgery: 
19% of patients obtained complete relief 
34% of patients were improved 
Hansen-Pruss? 49% of operated patients had good results 
23% of operated patients had questionable results 
28% of operated patients had poor results 
Schenck and Kern12 After Caldwell-Lue operation: 
83% had complete temporary relief 
29% had lasting relief 
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Tuft'* objects to all local nose treatment for patients with asthma unless 
absolutely essential. He believes his patients have fared better than those sub. 
jected to nasal treatment but he has no statistics to support this. 

All of these reports indicate that asthma complicated by sinusitis is a serious 
disease. Authors uniformly report disappointing results from all forms of 
treatment. Few authors’ '''* have reported the results of conservative non- 
operative treatment. Those that did, found that conservatively treated patients 
did about as well as the operated patients. Perhaps the operated patients had 
more severe disease. 

The results of treatment at the University of Virginia have been evaluated 
by reviewing the records of all hospitals and office patients with asthma seen 
from Jan. 1, 1944, to July, 1948. There were 720 office patients and approxi- 
mately 750 hospital patients. From this group we selected 71 records for study. 
The selected patients were between the ages of 12 and 60 years. All had a com- 
prehensive allergy study, had unequivocal suppurative sinusitis, and were ob- 
served for at least one vear after beginning medical treatment or after operation. 
The diagnosis of sinusitis was made only when pus was demonstrated in a sinus 
by lavage or operation. Most of the sinus infections were chronic but it was 
not always possible to determine the duration of the infection. All patients 
with bronchiectasis, severe emphysema, heart failure, or other serious organic 
disease were eliminated. Patients with hyperplastic sinusitis without demon- 
strable infection were not included. 

This is a carefully selected group. We have eliminated all complications 
of asthma except sinusitis. This selection should produce a relatively homogen- 
ous group. 

Each of the 71 patients has been treated by conservative procedures alone 
or in combination with radical sinus surgery. The conservative group has been 
treated by the usual medical procedures used in asthma. Such minor surgical 
procedures as antral lavage, polypectomy, submucous resection, and intranasal 
antrostomies have been done when indicated and are considered as conservative 
treatment. The group subjected to radical sinus surgery had Caldwell-Lue 
and/or Ferris Smith operations in addition to the conservative treatment. 

Thirty-seven patients were treated conservatively and 34 had radical opera- 
tions. The patients were operated on when the sinus infection seemed so severe 
and so long-standing that a cure by conservative measures seemed unlikely. 
Ten of them were treated conservatively for over one year before being sub- 
jected to radical surgery. Most of the others had a shorter period of conserva- 
tive treatment. Some patients were treated conservatively because they refused 
operation. 

The results obtained in the 71 patients are summarized in Table II. It is 
noteworthy that the results in the conservatively treated patients are definitely 
better than in the group subjected to radical sinus surgery. There are two 
possible explanations for this. One, conservative treatment may be more effec- 
tive than surgery in relieving patients with asthma and sinusitis. The other, 
and more probable, is that the surgical results are poorer because only the more 
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severe patients were operated on. The fact that 30 of 71 patients were improved 
without radical sinus surgery is very important. The conclusion is obvious that 
candidates for radical sinus surgery should be selected carefully from those who 
have resisted prolonged conservative treatment. Many patients obtain relief 
after procedures that control the allergy and promote drainage. 


TaBLE II. RESULTS OF CONSERVATIVE TREATMENT AND RADICAL SINUS SURGERY IN PATIENTS 
WITH ASTHMA AND SINUS DISEASE 


POOR* IMPROVED* EXCELLENT* TOTAL 
Operation 9 16 9 34 
Conservative treatment 7 13 17 ae 


*In this and the subsequent tables the following definitions apply. 

Poor—Patients showed no sustained improvement, became worse, or died. 

Improved—Patients showed definite and unquestionable improvement but continued to 
have mild or moderately severe asthma. 

Excellent—Patients became essentially well or had a very occasional easily controlled 
attack of asthma. 


WHAT ARE THE FACTORS THAT ARE LIKELY TO LEAD TO SUCCESS OR FAILURE 
IN TREATMENT? 


The answer to this question was sought in a study of the role of sex, age 
at time of first visit, duration of asthma at time of first visit, number of sinuses 
involved, complete or incomplete surgery, cooperation of the patient, psyecho- 
genie factors, and atopy. Common factors were also looked for in the patients 
who failed to respond to treatment. 

Sex.—There were 42 males and 29 females. Sex did not seem to influence 
the results of treatment. 

Age.—Table III shows the effect of age. Sinus infection is more common in 
the older asthmatics. This observation has been made previously by Cooke’ and 
by Hansen-Pruss.* It is also more common in older nonasthmaties.’® 


TABLE IIT, Errecr oF AGE AT TIME OF FIRST VISIT ON THE RESULTS OF TREATMENT IN 
PATIENTS WITH ASTHMA AND SINUS DISEASE 


AGE NUMBER OF RESULTS 
(YRS. ) PATIENTS | IMPROVED | EXCELLENT 


Operation 


12 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 
Total 


4 2 2 
Conservative Treatment 
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It is encouraging to note that the patients in the fifth and sixth decade 
did quite well whether they were treated conservatively or by operation. In 
fact, the older patients responded better to operation than the younger ones. 
Of the 10 operated patients less than 40 years old, only one had excellent results, 
Four showed no improvement at all. Five of these 10 patients failed to continue 
allergy management after surgery and 2 were severe psychoneurotics. This may 
explain the poorer results in this group. 


TABLE IV. EFFECT OF DURATION OF ASTHMA AT TIME OF FIRST VISIT ON THE RESULTS OF 
TREATMENT IN PATIENTS WITH ASTHMA AND SINUS DISEASE 


DURATION OF ASTHMA NUMBER OF RESULTS 
(YRS.) PATIENTS POOR | IMPROVED EXCELLENT 


Operation 


Less than 1 

lto 2 

2to 5 

5 to 10 

More than 10 

Total 9 
Conservative Treatment 

Less than 1 6 

lto 2 

2-to 5 

5 to 10 

More than 10 

Total 


Duration of Asthma.—tTable IV shows the effect of the duration of the 
asthma. Patients with long-standing asthma seemed to respond less well to 
surgery. The results of conservative treatment in long-standing asthma were 
surprisingly good, Almost one-half of the entire group had had asthma for 
over 10 years. 


TABLE V. EFFECT OF NUMBER OF SINUSES INVOLVED ON THE RESULTS OF TREATMENT IN 
PATIENTS WITH ASTHMA AND SINUS DISEASE 


NUMBER OF SINUSES NUMBER OF RESULTS 
INVOLVED PATIENTS POOR | IMPROVED | EXCELLENT 


Operation 
1, or 4 6 
6, 7, or 3 
Total 34 9 
Conservative Treatment 
1, 2, 3, or 4 27 4 13 
5, 6, 7, or 8 8 2 
Total 35* 15 


*There are 35 instead of 37 patients in this group because in 2 cases there wag in- 
sufficient information to determine the number of sinuses involved. 


Number of Sinuses Involved.—Table V shows the relationship between the 
number of affected sinuses and the results of treatment. The number of sinuses 
involved seems to have some prognostic significance. The patients have been 
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separated into 2 groups as accurately as possible. The first group had 4 or 
less sinuses involved. In the second group 5 or more sinuses were involved. The 
number of sinuses involved did not seem to influence the results of surgery. 
However, a high proportion of the patients who had good results after con- 
servative treatment had disease in 4 or less sinuses. The results in Table V 
support a prior impression that asthma and disease in only 1 or 2 sinuses is 
more likely to respond to conservative treatment. 

Completeness of Surgery.—The results of complete and incomplete opera- 
tion are compared in Table VI. The results were better when all diseased sinuses 
were operated on. However, improvement did occur in a number of patients 
who had incomplete surgery. (rove® has insisted that patients with asthma and 
sinus disease should have all diseased membranes removed. Gay‘ agrees with 
him. 

The patients in this series who had incomplete operation either failed to 
return for the second stage or cleared up so much after the first stage that the 
second was not necessary. The figures in Table VI support the prior impression 
that complete operation is desirable. 


TABLE VI, EFFECT OF COMPLETE AND INCOMPLETE OPERATION ON THE RESULTS OF 
TREATMENT IN PATIENTS WITH ASTHMA AND SINUS DISEASE 


| IMPROVED* | NOT IMPROVED | TOTAL 
Operation complete 16 6 22 
Operation incomplete 7 5 12 


*Includes results listed as improved or excellent in other tables. 


Patient Cooperation—Cooperative patients should show more improvement 
than uncooperative patients after either conservative treatment or radical sinus 
surgery. Table VII shows this to be so. The cooperative patients carried out 
a program of conservative management reasonably well and submitted to minor 
or major surgical procedures when so advised. The uncooperative patients 
failed to carry out some important aspects of their program. The reasons for 
poor cooperation were not determined. 


TABLE VII. Errect oF PATIENTS’ COOPERATION ON THE RESULTS OF TREATMENT IN 
PATIENTS WITH ASTHMA AND SINUS DISEASE 


NUMBER OF RESULTS 
PATIENT ’S COOPERATION PATIENTS POOR IMPROVED | EXCELLENT 


Operation 
Cooperative 24 3 12 9 
Not cooperative 10 6 4 
Total 34 9 16 
Conservative Treatment 
Cooperative 24 2 9 13 
Not cooperative 13 4 
Total 37 7 13 17 


It is interesting to note that some patients who fail to cooperate obtain 
excellent relief. Case 3 is such an example. 
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CasE 3.—A 39-year-old man, a schoolteacher and farmer, was first seen in May, 1947, 
He had had annoying asthma and hay fever for 12 years. Many foods and inhalants, 
including ragweed pollen, seemed to bother him, Physical examination showed vasomotor 
rhinitis, asthma, deviated nasal septum, and a hazy right antrum. There were many 
strong scratch and intradermal skin reactions. Lavage of the right antrum yielded pus, 
He was put on an elimination diet and instructed to avoid the inhalants that seemed to 
bother him. He was started on injections of extract for the fall pollens, dusts, and other 
perennial inhalants. Submucous resection and antrostomy were recommended. He had 
his antrum lavaged a few times. He took his injections a few months and put dustproof 
covers on his mattress and pillow. He ignored all other instructions. In March, 1949, he 
reported that he was operating a farm where he was exposed to all sorts of dusts and 
stock and was in excellent health. 


Psychogenic Factors.—A detailed study of psychogenic factors has not been 
made on all of these patients. However, 9 of the 71 had severe emotional prob- 
lems obviously related to their symptoms. No doubt others had less severe or 
unrecognized problems. Some of the uncooperative patients might have been in- 
cluded here if they had been studied more. This small group with the obvious 
problems deserves special attention. There were 3 males and 6 females. Their 
ages varied from 14 to 53 years. Most of them had multiple personality prob- 
lems as well as other psychosomatic diseases. Several were seen by psychiatric 
consultants. 

Seven of these patients with severe psychosomatic disease were operated on 
and 2 were treated conservatively. The sinus infection in the 2 patients treated 
conservatively and in several of the patients treated by operation seemed to 
clear up entirely without affecting the asthma. Only one of the 9 obtained ex- 
cellent results. Five obtained no relief. The one patient who obtained excellent 
results was an atopic individual with very severe sinus infection, very severe 
asthma, and a most unsatisfactory home situation. She was treated by elimina- 
tion of the allergens, radical sinus surgery, x-ray therapy, injections, chemo- 
therapy, and psychotherapy. She has been practically free from asthma for 
several years. She did not improve until well over a year after her surgery. 


TABLE VIII. RESULTS OF TREATMENT IN ATOPIC AND NONATOPIC PATIENTS WITH ASTHMA 
AND SINUS DISEASE 


NUMBER OF RESULTS 
CONDITION OF PATIENTS PATIENTS POOR | IMPROVED | EXCELLENT 


Operation 
Atopie 30 13 
Nunatopic + 3 
Total 34 9 16 
Conservative Treatment 
Atopic 28 6 id 
Nonatopic 9 2 
Total 37 13 


Effect of Atopy—Table VIII shows the results of treatment in atopic and 
nonatopic patients with asthma and sinusitis. The atopic group includes pa- 
tients who had other allergic diseases such as hay fever or atopic eczema, who 
recognized symptoms from foods or inhalants, who had a family history of 
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allergie diseases, or who had definite skin reactions that supported the clinical 
findings. There were only 13 nonatopic patients in the entire series. Most of 
these had an obvious frankly purulent infection in one or two sinuses. The 
history usually indicated that the infection preceded the asthma. Often definite 
clinical improvement occurred within a few hours when the infected sinus was 
drained. Although the number of nonatopic patients is small, they seemed to 
respond better to surgical and conservative treatment than the atopic group. 
The better response may have been due to the fact that the nonatopic group 
contained 5 patients who had had asthma for 14 months or less. The average 
duration of the asthma in this group was 11 years. 

Case 1, cited at the beginning, is an example of the good results frequently 
obtained in the nonatopic patients. 

Treatment Failures.—In an effort to explain the failure of 16 patients to 
improve under surgical or conservative treatment, it was noted that each of them 
had cooperated poorly or had severe psychosomatic disease. This observation 
must be significant. Sinusitis is often only one factor responsible for a pa- 
tient’s asthma, frequently a minor one. Asthma often precedes sinusitis. 
Asthma due to inhalants, foods, or nervous tension is not controlled by operating 
on diseased sinuses. Asthma is treated successfully by recognizing and con- 
trolling all etiological factors. 


DID PATIENTS WHO IMPROVED AFTER RADICAL SINUS SURGERY DO SO BECAUSE 
OF THE OPERATION ? 


This is a very difficult question to answer. In some, the operation seemed 
to be responsible for the improvement. When a patient is treated by an elimina- 
tion diet, avoidance of inhalants, antibiotics, injections of extracts and vaccines, 
and sinus surgery, who can say what caused him to improve ? 

Case 4 is an example of a patient who seemed to improve as a result of 
sinus surgery. 


CasE 4.—A 53-year-old white housewife first had asthma in 1915. It was associated 
with sinus infection, recurred repeatedly for two or three years, and was finally relieved 
after bilateral sinusotomy. She had a recurrence of her asthma following a bilateral 
intranasal ethmoid operation for an acute sinus infection in September, 1942. When first 
seen in May, 1943, she was still having repeated attacks of asthma daily. She had had 
repeated attacks of urticaria. She knew of no foods or inhalants that aggravated her 
asthma. Her mother had hay fever and a daughter had asthma. Physical examination 
showed opaque antra, diffuse asthmatic squeaks, and a purulent nasal discharge. There 
were numerous skin reactions to common foods, inhalants, and bacteria. X-ray examina- 
tion of the sinuses showed only a little thickening of the mucous membranes of the antra. 


She was treated by an elimination diet, avoidance of reacting inhalants, and injections 
of allergens to which she reacted. In spite of good cooperation, she had repeated respira- 
tory infections associated with severe asthma until August, 1944. During that time, she 
had pus washed from her antra repeatedly and she developed x-ray evidence of severe 
pansinusitis. In August, 1944, she had bilateral Ferris Smith and Caldwell-Lue operations. 
All sinuses contained pus and polypoid mucous membrane. Following this operation she 
required no further allergic treatment and in 1948 she reported that she had negligible 
asthma, 
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Twenty patients were subjected to radical sinus surgery after failing to 
respond to conservative treatment. Fourteen of these seemed to be improved by 
the operation. The other 6 were no better 6 to 12 months after operation. Four 
of those who did not improve promptly after operation have improved subse. 
quently, but in each case other factors seemed to have been responsible, 

Whereas radical surgery for sinus infection seems of definite value in treat. 
ing patients with asthma, it should be used with and not as a substitute for 
eareful allergic management. 


TREATMENT 


Treatment for patients having both sinus infection and asthma may be 
directed primarily toward the infection or toward the asthma. A number of 
authors!” 1% 15, 1:16 18 have adopted a relatively conservative attitude toward 
the infection. They treat the sinuses as if asthma were not present. By so 
doing, they often clear up the sinus infection and may be doubly rewarded by 
also controlling the asthma. Others feel that the sinus infection should be 
treated even more actively. Grove® believes that an external operation should 
be done to remove all membrane that shows extensive thickening or polypoid 
changes. He also believes that complete allergic testing and treatment are neces- 
sary. Tuft't is much more conservative and directs his attention chiefly toward 
the asthma itself. He only approves of minor operations to drain suppurative 
cavities or to relieve marked obstruction caused by large polyps or extensive 
septal deformity. 

Individualized treatment programs should be worked out in an effort to 
control all possible etiological factors. Asthma or sinus infection is likely to be 
a local manifestation of a systemic disease, which may be allergic, infectious, 
or emotional. There may be some local structural abnormality or other organic 
disease such as heart failure, emphysema, or bronchiectasis that alters the total 
picture. Most troublesome patients will present a combination of several of 
these factors. If one studies his patients carefully he will have no routine 
asthma treatment. He might advocate early sinus surgery when infection 
seemed to be the sole cause of asthma in one individual. In another with equally 
severe sinus disease he might concentrate for a long time on allergy management 
or control of the emotions. . 

At the University of Virginia, treatment is based on a combination of 
allergic management plus radical sinus surgery in carefully selected cases. 
Close cooperation between the allergist and the rhinologist is essential. Patients 
are carefully studied in an effort to obtain the following information: (1) 
identity of all offending allergens; (2) type and extent of sinus disease and 
other nose and throat abnormalities; (3) identity of all infecting organisms; 
(4) severity and duration of asthma; (5) other important diseases, especially 
those of the heart and lungs; and (6) causes of nervous tension. 

This information can be obtained from a careful history, physical examina- 
tion, skin tests, x-ray study, cultures of secretions, and an examination by an 
ear, nose, and throat consultant. Occasionally, special studies such as electro- 
eardiograms, bronchograms, and psychiatric consultations are needed. 
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As soon as possible a program of conservative treatment is begun. It is 
essential that both the physician and the patient realize that it may take months 
to obtain lasting results. Any or all of the following conservative measures 
may be helpful and should be skillfully used: (1) elimination diets; (2) in- 
halant avoidance programs; (3) drugs for symptomatic relief; (4) appropriate 
antibiotics; (5) injections of appropriate inhalant and bacterial allergens; 
(6) x-ray therapy to sinuses or chest; (7) psychotherapy; (8) local treatment 
of the nose and sinuses; and (9) minor surgical procedures such as polypee- 
tomies, submucous resections, and antrostomies. 

Many will be relieved by this conservative program. It is unusual to find 
such active sinus infection that surgery cannot be postponed for a few months. 
An oceasional antral or frontal infection may have to be operated on at once. 

Most asthma plus sinusitis should be treated conservatively for at least 6 
to 12 months before being subjected to radical sinus surgery. Once the decision 
has been made to operate on the sinuses, the surgery should be complete enough 
to remove all diseased membrane from all sinuses. If for any reason a complete 
operation is not done, the patient should know that more surgery may be neces- 
sary. 

Patients should not be subjected to extensive surgery until emotional factors 
have been considered and controlled if possible. A number of these people will 
be benefited by psychiatric management. 

Sinus surgery will not remove the necessity for continued allergic manage- 
ment in the atopic individual. Failure to adhere to this principle has been one 
of the major causes of poor results in the surgically treated patients in this 
series. 

Physicians who treat asthma do not yet obtain complete relief in all pa- 
tients. This should not lessen their efforts to obtain complete relief for many 
and partial relief for most of the others. 


SUMMARY 


1. Twenty-five per cent of 720 office patients with asthma had sinus disease. 
2. Seventy-one cases of asthma with sinus disease were selected from office 
and hospital records for detailed study. All were between the ages of 12 and 
60 years. None had complications other than sinus disease. ; 
3. Thirty-seven were treated conservatively. Thirty of them improved. 
4. Thirty-four were treated by radical sinus surgery. Twenty-five of them 
improved. In 14, surgery seemed directly responsible for the improvement. 
In 11 other factors may have been responsible. 
5. All 16 of the patients who failed to improve either cooperated poorly or 
had severe emotional disturbances. 
6. Surgical results were disappointing in patients less than 30 years old. 
7. Complete operation on all diseased sinuses seemed to lead to better re- 
sults than incomplete operation. 
8. Nonatopic patients had better results than atopic patients. 
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9. Patients with asthma and sinus infection should be treated with a com. 


bination of careful conservative management plus radical operation in selected 
cases. 
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ASTHMA COMPLICATED BY RECURRENT SPONTANEOUS 
PNEUMOTHORA X* 


JosEPH R. WIsEMAN, M.D., T. Brown, M.D., AND 
ANTONIO G. GanpiA, M.D., Syracuse, N. Y 


CASE REPORT 


R., a 19-year-old boy, a college freshman, developed asthma in midwinter at the age 

. of 3. Recurrent attacks occurred throughout childhood, and school attendance was 
often interrupted. Asthma was associated with hay fever from mid-May until late fall. 
At 9 years of age nasal polyps were removed. A brother has asthma and hay fever. 

In October, 1948, at the age of 13, while receiving a colonic irrigation, he experienced 
a sudden constricting pain in the left chest with severe dyspnea and prostration. <A 
roentgenogram showed a total left pneumothorax with a right mediastinal hernia. On 
November 20, he was admitted to the Onondaga Tuberculosis Sanatorium for further chest 
investigation and was placed in isolation. Admission examination showed normal findings 
with the exception of the left pneumothorax. The temperature was normal. Blood count 
revealed slight eosinophilia; the urine was normal, intradermal tuberculin test negative. 
On December 10, a roentgenogram showed complete re-expansion of the left lung and the 
patient returned home where he remained in bed most of the time and continued to have 
intermittent asthma. 

On Feb. 1, 1944, at 1:00 P.M., he developed sudden pain in the right chest with 
dyspnea and was readmitted to the sanatorium. A 15-gauge needle was introduced into 
the right chest in the midclavicular line which released air under great tension. The intra- 
pleural pressure reading was +24 em. of water. A 19-gauge needle with shield was sub- 
stituted and a rubber tube was attached to the needle leading to an underwater seal under 
slight negative pressure. The patient became much more comfortable. The needle was 
withdrawn in 4 days and on February 29, the patient went home with the lung only 
partially expanded. 

On March 11 at 9:00 a.M., sudden pain in the right chest with dyspnea recurred and 
he was again admitted to the ‘sanahealeas A blowoff needle was inserted in the right 
chest but had to be removed the next day because of rapid re-expansion of the lung. He 
was discharged in two weeks, but was admitted for the fourth time April 11 because of a 
recurrence of the right pneumothorax. 

In an effort to obliterate the pleural space by the induction of adhesions, 15 ¢.c. of 
blood drawn from the patient’s antecubital vein was instilled into the right pleural space. 
The patient was rolled back and forth with the head down to insure coating of the apical 
area. No results followed. Three weeks later 50 ¢.c. of 50 per cent dextrose solution was 
instilled into the right chest and the patient was turned in various positions, but the result 
was again negative. “ 

On May 15, at 3:00 P.M., sudden complete right pneumothorax recurred and a deflation 
needle was inserted with tidal drainage attached. Large volumes of air bubbled over, indicat- 
ing the presence of a bronchopleural fistula, He continued to have severe attacks of asthma 
partly relieved by epinephrine, by aerosol or hypodermic therapy. He was in an oxygen tent 
much of the time. 

In June, one of us (J.R. W.) was asked to make an allergic investigation. Intradermal 
skin tests revealed numerous positive reactions to foods, dust, pollens, molds, and other in- 
halants. The diet was regulated and he was started on coseasonal treatment with timothy, 
English plantain, and sheep sorrel because of the presence of pollen hay fever and asthma. 
He also received hyposensitizing injections of ragweed, house dust, and a mixture of feathers, 
orris, cottonseed, dog dander, cat dander, silk, tobacco, and wool. 


*Read ee oe Sixth Annual Meeting of the American Academy of Allergy, Los Angeles, 
Calif., March 6-8, 1950, 
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On July 20, an attack of severe dyspnea with pain in the left chest suddenly occurred, 
A roentgenogram showed 65 per cent collapse of the right lung and total collapse of the left. 
His condition became so critical that one of us (A.G.G.) plunged the first needle at hand 
into the left chest; one was already present on the right. Relief followed at once. Tidal 
drainage was then continued on both sides. By December 17, both lungs were completely 
expanded and he was discharged after 8 months in the sanatorium. With the passage of 
the pollen season, asthma and hay fever had improved. 


Fig. 5.—7/20/44. Bilateral pneumothorax with tension pneumothorax on left. Note 
small amount of functioning lung tissue which supported life. Needle in right pleural space. 
Left leaf of diaphragm depressed. 


During 1945, his strength gradually improved and he returned to school. Asthma was 
mild except when induced by an acute respiratory infection. A nasal polyp was observed 
in the left posterior ethmoid region. After an interval of 2 years, a left pneumothorax 
occurred in August, 1946. Two and one-third years later, a right attack took place in 
December, 1948. The general health remained reasonably good. He took several airplane 
trips as well as a few Florida excursions for deep-sea fishing where he once landed a 600 
pound tuna without ill effects. In the early summer of 1949, while at the family cottage 
at Thousand Islands, N. Y., he developed the most severe hay fever and asthma in 5 years. 

On July 21, 1949, a sore throat with fever occurred, asthma became severe, and 3 
days later he was taken to a small hospital in Alexandria Bay in status asthmaticus. Sub- 
cutaneous emphysema of the neck developed, and the patient felt as if an iron collar were 
pressing on his neck; dyspnea became extreme. A roentgenogram showed both lungs fully 
inflated. Apparently, a rupture into the mediastinum had occurred with air following the 
facial planes upward into the neck. After a night of deep slumber induced by paral- 
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Fig. 6.—12/27/48. Small right pneumothorax. Several larger blebs at right apex. 


7.—7/21/49. Subcutaneous emphysema of neck during status asthmaticus. Patient’s 
normal neck is slender. 
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dehyde, he was better the next morning and rapidly recovered. Recently, he has attended eo}. 
lege. The tuberculin test has become positive, but no evidence of disease is present clinically 
or by x-ray examination. Testing with 8 molds, 1,000 P.N. unite; had not produced any 
outstanding reactions. Retests with Dematium, Monilia, Tricoderma, and Alternaria, 10,000 
P.N. units, gave large wheals measuring from 1.5 to 3.0 cm. in diameter. A constitutional] 
reaction followed with marked nasal blocking, asthma, and cyanosis. After administration 
of 0.7 ¢.c. of epinephrine, recovery gradually ensued and he was well in an hour. 

A total of 9 major attacks of pneumothorax have occurred, 5 on the right side, 3 
on the left, and 1 into the mediastinum. We felt that operative intervention had become 
necessary. Dr. R. C. Brock of London, England, in a personal communication, strongly 
recommended the induction of pleurodesis by injection of silver nitrate solution. Dr, 
Robert A. Cooke of New York City, as well as three chest surgeons, all of whom had seen 
the patient, advised thoracotomy with surgical treatment. 


Fig. 8.—10/29/49. Both lungs fully expanded. Two blebs at right apex. 


On Jan. 24, 1950, the right pleural space was entered through the fourth interspace 
by a rib-spreading approach. The entire lung was clearly exposed and only a few ad- 
hesions were noted. On the posterior superior aspect of the upper lobe was a gray area of 
pleura, 4 by 4 inches in diameter, contrasting sharply with the subjacent pink lung. It 
consisted of a closely set group of 20 to 25 pleural blebs ranging in size from % to 2 
inches in diameter. The blebs were opened widely, small areas of pleura were excised, and 
the remainder was carefully infolded and sutured to make a tight closure. The rest of the 
lung showed some surface indications of emphysema but otherwise appeared healthy. The 
parietal pleura of the upper half was rubbed with dry gauze to encourage the formation 
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of adhesions. A Foley type catheter was inserted below. Aside from severe pain during 
the first postoperative days, recovery was rapid and the patient went home in 8 days. The 
pathological report readY ‘‘Benign cysts lined by flattened endothelium.’’ 

Fluoroscopy on Feb. 28, 1950, showed both lungs fully expanded. Operation on the 
left lung, which probably presents a similar condition, will be decided by the course of 


events. 


DISCUSSION 


Pneumothorax in the living patient was first recognized by Laenee nearly 
a century and a half ago. Up toa few decades ago tuberculosis was supposed to 
be the cause of spontaneous pneumothorax in the apparently healthy. Wilson,' 
in 1937, considered tuberculosis a rare sequel and a cause in not over 10 per 
cent, when it usually occurs in advanced disease and is accompanied by consider- 
able amounts of fluid, usually purulent. Perry? reported a survey of the litera- 
ture, including 250 cases, in which only 6 later developed chronic pulmonary 
tuberculosis. 

Today it is generally accepted that spontaneous pneumothorax is usually a 
nontuberculous disease. Hyde and Hyde’ believe that it oceurs primarily in 
young, adult, thin males. Many attacks develop at rest or with slight exertion, 
but extra muscular effort may be a precipitating factor. The ratio of males to 
females is said to be 5 to 1. The onset is usually sudden with chest pain, but 
occasionally there are no symptoms at all and the condition may be discovered 
accidentally. Pleural fluid is absent or small in amount. With large amounts, 
tuberculosis or other disease must be considered. In 8 per cent of 63 cases re- 
ported by them, there was a history of asthma. 

In 1887 Benjamin Westt demonstrated that the normal pleura does not 
rupture until the intrapulmonary pressure exceeds 200 mm. of mereury. As 
this tension cannot be produced by the most severe fit of cough, it follows that 
rupture of the pleura occurs from an anatomic or pathologie change at the site 
of rupture. 

Although various theories have been advanced to account for the occurrence 
of spontaneous pneumothorax, it is generally believed that rupture of a bleb 
beneath the pleura, usually at a lung apex, is the most common cause. The terms 
bleb, vesicle, bulla, and cyst are used more or less interchangeably. Brock® states 
that a number of post-mortem demonstrations of ruptured bullae are on record. 
Among the many possible causes of spontaneous pneumothorax, the following, 
which were described by Kjaergaard in 1932 (quoted by Engelhardt and 
Derbes'), are important: (1) congenital cysts, which may vary from small to 
giant size; (2) emphysematous subpleural blebs with a check valve in the base; 
and (3) valve vesicles occurring in a scar due to previous lung disease, tuber- 
culous or other. 

Clagett® generalizes two types of cysts, one arising from a bronchus and 
lined with cuboidal or columnar epithelium, and the other formed by the 
coalescence of lung alveoli. 

Crimm? quotes Macklin who artificially increased the intrapulmonary pres- 
sure in animals and showed that air enters the perivascular sheaths of the finer 
branches of the pulmonary vessels. As the intrapulmonary pressure increases, 
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the bubbles of air coalesce into larger collections and move toward the root of 
the lung where they merge into large blebs, which either rupture into the 
mediastinum or break through the mediastinal pleura to produce a pneumo- 
thorax. The early interstitial emphysema is not recognized clinically until gTOss 
signs of its presence appear in the mediastinum, pleural cavity, or subcuta- 
neously. The latter, when occurring in the neck, is diagnostic of mediastinal 
emphysema. Aisner and Franco* state that air trapped in the mediastinum may 
also escape into the retroperitonium, peritoneal cavity, or into the subcutaneous 
tissues of the trunk, scrotum, or extremities. A crunching, crackling, popping 
sound, synchronous with the heartbeat, indicates mediastinal emphysema. 
Hamman,’ in several excellent papers, has taught us much about mediastinal 
emphysema. Whatever may be the original cause Engelhardt and Derbes,! 
Brock,°* and others believe that a check valve action in the base of the vesicle is 
usually responsible for rupture. With each inspiration, the positive pressure in 
the valve vesicle increases because more air enters than can escape on expiration. 
The pleural covering becomes progressively thinner until it finally bursts, with 
or without muscular effort. 

Spontaneous pneumothorax in the apparently healthy is not particularly 
common and earries a low mortality. After a period of from 2 weeks to 3 
months, the lung usually expands spontaneously. A moderate amount of rest is 
desirable. It is not necessary to release air unless a tension pneumothorax de- 
velops when it becomes imperative. 

If the lung is still collapsed after 3 months, Brock’ considers the case 
chronic. The duration may be months or years due to a check valve or to a 
direct bronchial connection. He reported a remarkable series of 71 cases, 46 
ehronie and 25 recurrent in a period of 11 years. He considers chronic and 
recurrent pneumothorax not so much a clinical entity as a manifestation in one 
aspect of the natural history of many lung diseases. <A giant cyst or bulla sev- 
eral inches in diameter may be present, and yet be difficult to recognize by x-ray 
examination. These giant cysts usually arise as a result of check-valve action 
and, if punctured, may still deliver air into the pleural cavity causing a danger- 
ous tension pneumothorax. In addition to x-ray, Brock® considers thoracoscopy 
a most valuable diagnostic procedure. 

The treatment of a first attack is simple. The lung expands quickly and 
safely in its own time. In recurrent pneumothorax, a rare condition, expectant 
treatment is indefensible. Too often, long periods of time have been wasted by 
the patient remaining in bed, hoping that the condition will clear. The dis- 
ability rests on purely mechanical factors which can often be corrected. Tho- 
racoscopy may give an accurate diagnosis by direct inspection but should be done 
by an expert. In more extensive lung disease, partial or complete lobectomy or 
even pneumonectomy may be required. However, after removal of all visible 
blebs or eysts, others may form later. 

In an effort to cause complete obliteration of the pleural space, various sub- 
stanees have been instilled including blood, iodized tale, hypertonic glucose, 
gomenol in olive oil, oil of turpentine, and others. Brock’ has had best results 
with silver nitrate. For direct application to the lungs at thoracoscopy, 3 or 4 
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small swabs are used, dipped in 20 per cent solution. For injection into the 
pleural cavity, 5 or 10 minums of a 10 per cent solution are instilled through 
an all glass syringe. A painful pleural reaction usually ensues. Air and fluid 
must be aspirated intelligently to get the pleural surfaces in apposition. One or 
more additional injections of silver nitrate may be needed. He claims extremely 
satisfactory results by silver nitrate pleurodesis in 61 cases. In the past few 
years exploratory thoracotomy with direct inspection of the affected lung has 
become the procedure of choice in America. Cysts and bullae are excised or 
overlapped as indicated. 


SUMMARY 


1. Spontaneous pneumothorax in the apparently healthy is usually a 
benign disorder with a reasonably rapid return to health. Active treatment is 
seldom required and sequelae are rare. 

2. Chronic or recurrent pneumothorax are rare but serious conditions 
which require definitive treatment. 

3. X-ray examination and thoracoscopy are valuable diagnostic aids. 

4. Exploratory thoracotomy with surgical treatment of diseased areas, or 
pleurodesis, preferably by silver nitrate, are alternative methods of treatment. 
5, Spontaneous pneumothorax associated with asthma is rare. 
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SUDDEN DEATH DUE TO ALLERGY TESTS*t+ 


M. Coteman Harris, M.D., anp NoRMAN M.D., 
BEVERLY Cauir. 


HE occurrence of fatal anaphylactic reactions following the injection of 

foreign protein into the human circulation certainly is not recent in the 
history of medicine. The first formal report in medical literature according 
to Kojis' appeared in 1667 when the death of a mentally deranged patient 
after a second transfusion of calf’s blood was described. Despite this report 
and other subsequent reports of similar fatalities, the mechanism by which 
death was produced in these cases was not understood until 1875 when it was 
demonstrated that animal serum actually hemolyzed human red blood corpuscles, 

In 1894, in a paper presented before the International Congress on Hygiene 
and Dermography, Von Behring reported his discovery of antitoxin and its 
effectiveness in the treatment of diphtheria. Following this report, antitoxin 
came into general use. Its danger soon became apparent, and in 1896 simulta- 
neous reports of deaths following its use appeared in American, British, and 
German medical literature. During more than fifty years of employment of 
foreign sera for the prevention and treatment of disease, dangerous and fatal 
reactions have been rare. In a report covering 350,000 injections, Park? esti- 
mated that one acute death occurred each 70,000 injections. Lamson,’ searching 
the literature for sudden deaths following the injection of foreign protein, was 
able to find a total of only 41 deaths from 1894 to 1910, and only 14 from 1910 
to 1924. 

Fatal reactions have followed not only the introduction of animal blood 
into humans and the use of antitoxin, but also the use of foreign proteins in 
clinical allergy. Fortunately, these have not been many, most of them occurring 
after the inadvertent use of an excessive dose of antigen for the treatment of 
an exceedingly sensitive patient. Deaths following the use of allergens in skin 
testing for determination of the cause of an allergic condition have been ex- 
tremely rare. In 1922, Cooke* reported the death of a 3-year-old asthmatic 
boy following an intracutaneous test with an extract of glue. In 1924, Lamson*® 
described the case of a 5-month-old child with chronic eczema who died 2 hours 
after a series of intradermal tests with extracts of milk, egg, oats, and rice. 
Baagée,® in 1928, had a similar experience with a patient after testing with 
egg white. The case of an adult male who died 5 minutes after being tested 
with an extract of buckwheat was reported by Lamsen® in 1929. Freedman,’ 
in 1935, reported a fatal case of anaphylactic shock in a 6-year-old boy following 
an intracutaneous test to determine sensitivity to horse serum. In 1940, Fer- 
guson® described a fatal serum reaction in another 6-year-old boy after an intra- 
cutaneous test with tetanus antitoxin. Among reports from the office of the 
Chief Medical Examiner of New York, in 1942, Vance and Strassmore’ pub- 
lished the case of a 4-year-old girl who died after intradermal tests with silk- 


*From the Allergy Section, College of Medical Evangelists School of Medicine, Los An- 
geles, Calif. 


y~Read before the Sixth Annual Meeting of the American Academy of Allergy, Los Angeles, 
Calif., March 6-8, 1950. 
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worm, sheep’s wool, and kapok. Hunt,’ in 1943, reported a case of sudden 
death from an intradermal injection of guinea pig hemoglobin. In 1945, Wise- 
man and McCarthy-Brough" reported the fatality of a 78-year-old woman 
following 17 intradermal tests consisting of 16 environmental allergens and one 
food. Swineford,’? in 1946, discussed a case of fatal anaphylactic shock follow- 
ing intradermal tests with 56 food and 8 miscellaneous inhalant extracts. The 
most recent death following skin testing was reported by Blanton and Sutphin™ 
in February, 1949. They reported the case of a 57-year-old woman with asthma 
who died following a series of 56 intracutaneous tests with foods and animal 
epithelia. 

In the cases cited above, no more than 4 autopsies were performed. In at 
least 5 eases* * "1? multiple tests were done and the exact antigen responsible 
for the fatality was never determined. In at least 2 cases,’" '* other factors 
might have been responsible for the death. We are aware of 2 additional deaths 
which have not been reported formally. One was mentioned by Benson in 
discussing a paper presented by Bernton at the annual meeting of The American 
Society for the Study of Allergy held in St. Louis in May, 1939. Benson stated 
that he had caused the death of a 2-year-old child with allergic dermatitis by 
injecting the antigen of cottonseed meal in which a mistake had been made in 
the titer.1° The other case was mentioned by McGrath while testifying as an 
expert witness before a hearing on allergy to cottonseed held by the Federal 
Security Agency.'* McGrath testified that he had seen a 6-year-old child die 
before the physician, administering a skin test with cottonseed, could get the 
needle out of the child’s arm. The above constitutes the available reports of 
fatal reactions following skin testing in allergy. It is probable that other 
deaths have occurred and have not been reported. 


The case we are about to present is significant inasmuch as we were able 
(a) to verify the cause of death by autopsy, (b) to identify the allergen re- 
sponsible for the death, and (¢) to prove the presence of a circulating anti- 
body corresponding with the responsible antigen. 


CASE REPORT 


A 25-year-old white married woman, complaining of asthma and hay fever of 20 
years’ duration, was admitted to the allergy clinic of the White Memorial Hospital. From 
the age of 5 until 18, she had received injections of house dust and geographically local 
pollens with satisfactory results. For 6 years thereafter, she was symptom-free and re- 
quired no treatment. In the year prior to her admission to the clinic, however, there was 
a recurrence of stuffiness of the nose and mild paroxysms of wheezing dyspnea. 

Physical examination disclosed a pale, boggy nasal mucous membrane with a moderate 
amount of serous secretion. The heart was not enlarged, no murmurs were heard, and the 
rate and rhythm were normal. Scattered moist rales were distinguished in both pulmonary 
bases posteriorly. Otherwise, the physical examination was essentially negative. A pro- 
visional diagnosis of (1) allergic rhinitis and (2) bronchial asthma was made with a nota- 
tion that both allergy and infection probably were contributing factors. Intradermal 
tests were performed with routine testing strengths of local pollen extracts. Mild re- 
actions, 1 and 2 plus (based on a grading of 1 to 4 plus) were obtained to Cynodon dactylon 
(Bermuda grass), Poa annua (annual June grass), and Lolium perenne (perennial rye grass). 
An iodide mixture was prescribed and the patient was asked to return the following week 
for further skin tests, 
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At the second visit, one week later, the patient reported that she had not experienced 
any attacks of asthma during the period and was feeling better. Because of the mild 
reactions to the potent pollen intradermal tests administered previously, skin testing was 
resumed with extracts of miscellaneous environmental substances, Within one minute 
after these intradermal tests had been completed, the patient developed severe dyspnea, 
A tourniquet was applied immediately above the skin test sites and 0.3 ¢.c. of 1:1000 
solution of epinephrine hydrochloride was injected above the tourniquet. The patient 
was not relieved, and another injection of 0.3 ¢.c, of epinephrine was given. She stil] 
failed to respond and rapidly became cyanotic and unconscious. She was removed to 
another room on a stretcher and additional epinephrine as well as aminophyllin was ad- 
ministered intravenously. Respiration became increasingly difficult and a gentle flow of 
oxygen by nasal catheter was instituted. The patient rapidly became moribund. Ag a 
last resort, a tracheotomy was performed because of the possible presence of laryngeal 
edema. However, despite the administration of oxygen through the tracheotomy opening, 
artificial respiration, and further cardiac and respiratory stimulation, including epinephrine 
intracardially, the patient expired within 10 minutes after the onset of the initial dyspnea, 


AUTOPSY* 
Gross Description 


External Examination.—The unembalmed body is that of a _ well-developed, well- 
nourished, 25-year-old white female. A tracheotomy wound is present in the neck. Her 
neck and face are quite cyanotic as are the hands and nail beds. There is a subcutaneous 
emphysema around the neck and upper chest. 

Neck.—There is a 4 em. midline and longitudinal incision in the neck below the 
thyroid cartilage for the purpose of a tracheotomy. There is some subcutaneous em- 
physema around this area. The neck vessels appear to be engorged. There is no edema 
of the epiglottis, glottis, or vocal cords. The tracheotomy is on the right lateral side of 


the trachea. 


Cardiovascular System.—The pericardium has no lesions and on opening contains 10 
¢.c. serosanguinous fluid. The right auricular appendage of the heart, the right side of 
the heart, and the superior vena cava are all dilated. The left auricular appendage is 
small and nubbin-like. The left ventricle is hard, contracted, and small. The heart weighs 
225 grams. The valves measure: tricuspid, 11 em.; mitral, 9 em.; aortic, 6 em.; pulmonic, 
6 ecm. The right ventricular wall is 5 mm. thick and the left ventricular wall 11 mm. 
The coronary arteries are traced and there is no narrowing; however, the arteries are 
quite small. The myocardium, on cross section, shows no sign of any scarring or recent 
infarct. The aorta is perfectly smooth throughout its extent. The blood throughout the 
body is not clotted and a sample of blood is taken for serum: this does not clot over a 
period of 24 hours, 

Respiratory System.—There are no pleural adhesions. The lungs are fully expanded 
when the chest is open and are pink with very little anthracotic pigmentation over the 
surface. The lungs appear billowy and float very high in water; on picking up the lungs, 
they give the sensation of being very light. The right lung weighs 300 grams, the left, 
250 grams. On cutting across the lung most of it is extremely dry and it is difficult to 
express the air from the alveoli. In the lower lobe there is a very slight amount of pul- 
monary edema. On opening the bronchi there is a small amount of mucosanguinous secre- 
tion. There are no thrombi in the pulmonary vessels. The tracheobronchial lymph nodes 
are slightly enlarged and appear normal on sectioning. 

Digestive System.—The peritoneum is perfectly clear and shiny. The esophagus and 
stomach show no lesions. In the upper part of the stomach there is a submucosal blushing 
which is present in the cardiac end only. However, there is no actual injection of the 
vessels. No lesions of the intestines are encountered except for some injection of the 
mucosa at several sites. The pancreas weighs 100 grams and is normal in appearance on 
sectioning. The vessels to the viscera are fairly widely dilated, 


*Performed by Ethel R. Nelson, M.D, 
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Hepatic System.—The liver is brownish-red and weighs 1,350 grams. The lower 
porder is at the costal margin. The external surface is perfectly smooth, On cut surface 
the normal lobular markings can be made out. It is firm in consistency and rather brown- 
jsh-red. The gall bladder is of normal size and contains bile. The bile duct is patent and 
the portal vein has no thrombi. 

Spleen and Lymphatic System.—The spleen is rather deep purple, firm in consistency, 
and weighs 22 grams. On cut surface it is deep purple and congested. The malpighian 
bodies stand out as white dots against a purple background. An accessory spleen, 2 em. 
in diameter, is found at the lower pole of the spleen. The lymph nodes of the mesentery, 
retro-aortic, and left axillary areas are slightly hypertrophied. However, on sectioning 
they are not unusual in appearance. The splenic vein is dilated but contains no thrombi. 

Urinary Tract.—The kidneys are small, the right kidney weighing 125 grams and the 
left kidney, 110 grams. They are normal in external appearance. The capsules strip with 
ease leaving a few slightly indented scars on the surface. On cut surface the cortex is 4-5 
mm. thick, The tissue is deep purple, both the cortex and medullary portion. The ureters 
are patent and there are no lesions of the pelvis or urinary bladder. 

Genital System.—The external genitalia are normal. The cervix has a mucinous plug 
extruding from it and there is chronic cervicitis. The uterus, tubes, and ovaries are within 
normal limits. 

Endocrine System.—The pituitary is not examined. The thyroid is small and normal 
in appearance. Parathyroids are not examined. Thymus is small. Suprarenal glands are 
small and rather firm when cut across, having yellow cortex and white medulla. 

Skeletal and Muscular Systems.—Normal. 


Microscopic Description 


LIung.—There is a marked hypertrophy of the smooth muscles surrounding the 
bronchioles with numerous round cells, mostly lymphocytes, a few eosinophiles, monocytes, 
and plasma cells. The mucous glands are rather prominent and the bronchioles are filled 
with mucus, red blood cells, and scattered eosinophiles. The epithelial cells of the bron- 
chioles are tall, pseudostratified, with large mucous droplets. The alveoli surrounding the 
bronchioles are widely dilated and empty. Some of the walls are broken. There are a 
few areas of red blood cell infiltration into the alveoli. 

Lymph Node.—Oceasional germinal centers are seen. The stroma is not very cellular. 
There is increased fibrous tissue content. 

Thymus.—Lobulated gland, stromal cells not too densely arranged, There is some 
fibrous infiltration and Hassells’ corpuscles are present. Normal thymus for this age group. 

Adrenal.—No significant lesions. 

Liver—tThe liver cells are normal in appearance and in normal trabecular arrange- 
ment. The intercellular bile capillaries appear normal, are not distended, and contain no 
abnormal cells. The periportal connective tissue is not increased. No significant lesions. 

Pancreas.—Very glandular with little fibrous tissue. Islets present. No significarit 
lesions. 

Stomach.—Parietal cells very prominent and abundant mucosa. Muscle layers normal 
appearing. No significant lesions. 

Bone Marrow.—No significant lesions. 

Spleen.—Capsule not thickened. Sinusoids widely dilated and filled with red blood 
cells. Malpighian corpuscles present. No significant lesions. 

Bronchial Lymph Node.—Prominent germinal centers. Anthracotie pigment. Co- 
agulated protein in blood vessels. No significant lesions. 

Ovary.—Several corpora albicans. Recent corpora lutea. Several follicles, Normal 
stroma. No significant lesions. 

Kidney.—Capsule not thickened. Vessels dilated, Occasional hyaline casts in the 
tubules. No significant lesions, 


212 THE JOURNAL OF ALLERGY 


Breast.—Hyperplasia of ducts of one nodule. No significant lesions. 
Summary of Findings: 

1. Bronchial asthma. 

2. Bronchial edema. 

3. Emphysema. 

4. Accessory spleen. 


ALLERGY STUDIES 


The patient died showing no skin reactions to the tests performed. There 
was no evidence of accidental intravenous penetration. In order to determine 
which antigen or antigens were responsible for the anaphylactic shock, passive 
transfer studies were initiated. Serum secured from the patient at the time 
of autopsy was injected intracutaneously into a series of skin sites of a non- 
allergic recipient. Additional sites, for purposes of control, were injected 
on the opposite arm with the serum from an individual previously determined 
nonallergic. Twenty-four hours later all these sites were tested with the 
identical allergens used in testing the deceased patient, using the same vials 
from the testing tray. For additional control, the same tests were repeated, 
at the same time on normal nonsensitized areas of the recipient’s skin. Sen- 
sitized sites were also tested with the diluent used to dilute the testing 
allergens. 


TABLE I. RESULTS OF PASSIVE TRANSFER TEST 


SITES 


A B 
SENSITIZED WITH SENSITIZED WITH Cc 
TEST PATIENT’S SERUM NORMAL SERUM NONSENSITIZED 


. Cat hair negative negative negative 
. Chicken feathers negative negative negative 
. Cottonseed markedly positive negative negative 
(4 plus) 
. Dog hair negative negative negative 
. Duck feathers negative negative negative 
. Goose feathers negative negative negative 
. Horse serum negative negative negative 


. Horse dander negative negative negative 
. House dust slight (1 negative negative 
. Kapok negative negative negative 


. Orrisroot slight (1 negative negative 
. Pyrethrum doubtful negative negative 
minus) 


. Rabbit hair negative negative negative 
. Sheep wool negative negative negative 


. Silk negative negative negative 
. Tobacco negative negative negative 


. Diluent (used to dilute; negative negative negative 
allergens) 


The following results were obtained: There were no reactions in any of 
the control sites; the sites sensitized with the patient’s serum disclosed a 
doubtful (plus-minus) reaction to the extract of pyrethrum, and a slight 
(1 plus) reaction to the extracts of house dust and orrisroot; there was a 
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marked (4 plus) reaction to the extract of cottonseed. This reaction was 
very striking: the wheal measured 2.5 em. in average diameter and had 
numerous pseudopodia extending from the periphery. The surrounding 
erythema was 5.0 em. in diameter. Reactions to the extracts of cat hair, dog 
hair, rabbit hair, tobacco, horse serum, wool, chicken feathers, duck feathers, 
goose feathers, horse dander, kapok, and silk were negative. (Table I.) 
These studies indicate that the serum of the patient contained the antibodies 
of cottonseed, house dust, orrisroot and, perhaps, pyrethrum. 

In order to determine quantitatively the concentration of antibodies 
present, serial dilutions of the patient’s serum were made with buffered saline 
solution for use in passive transfer dilution studies. The serum was diluted 
1:10, 1:20, 1:40, 1:80, and several sites on the skin of another nonallergic 
recipient were sensitized with each. These sites were then tested with the 
extracts of cottonseed, house dust, orrisroot, and pyrethrum. The cottonseed 
antigen continued to exhibit a reaction through the 1:80 dilution (Table II), 
whereas pyrethrum was negative in the 1:10 site, and dust and orrisroot were 
doubtful in the 1:20 sites becoming negative in the 1:40 sites. Because of the 
violence of the reaction to cottonseed, it is logical to assume that this antigen 
was responsible for the death. 


TABLE II. PASSIVE TRANSFER OF ALLERGENS TO PREPARED SITES 


ANTIGEN 

DILUTION COTTONSEED | DUST | PYRETHRUM | ORRISROOT 
1:10 marked (4 plus) slight (1 plus) negative slight (1 plus) 
1:20 marked (4 plus) doubtful (plus- negative doubtful (plus- 

minus ) minus) 

1:40 marked (3 plus) negative negative negative 

1:80 moderate (2 plus) negative negative negative 


DISCUSSION 


For a long time, cottonseed has been recognized as a potent allergen. Many 
allergists have noted marked reactions following its use in skin testing allergic 
patients, but we are aware of only 2 deaths prior to this one.'* 1° 

The cottonseed extract used in testing our patient was of routine testing 
strength and in use in our clinic for over 10 years. The vial of extract from 
which the fatal dose was removed had been on the testing tray for several weeks, 
and samples of it had been used for testing other patients with no constitutional 
reactions resulting. 

The necessity for routine use of cottonseed extract for allergy tests has been 
questioned. There is sufficient evidence that cottonseed oil as commonly em- 
ployed in commercial shortening, for food packing, and in salad oils does not 
contain the water-soluble cottonseed protein. Figley’® recently reviewed the 
literature, cited cases of his own, and quoted excerpts of expert testimony 
before a public hearing of the Federal Security Agency called for the purpose 
of establishing standards for salad dressing. As a result of this hearing, it 
was established that allergic sensitivity to the water-soluble protein does not 
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indicate allergy to the refined oils expressed from this seed. In addition, it 
was pointed out by expert chemists’ testimony that the methods of processing 
edible vegetable oils renders highly unlikely their retention of any allergic 
activity. 

It is true that an individual, if engaged in farming, may come in contact 
with cottonseed meal as an ingredient of feeds for livestocks, or as a component 
of commereial fertilizer. Occasionally, an individual may come in contact 
with cottonseed meal or flour in a small variety of bakery products such as 
doughnuts, cookies, and fig bars. A diabetic on a decreased carbohydrate diet 
conceivably may substitute cottonseed meal for wheat. Cotton linters, used 
in the manufacture of mattresses, are refined crudely and, in some instances, 
may contain the whole seed. 

These contacts, however, are limited, the major contact with cottonseed 
being with the prepared oil—now considered nonallergenie. 

The outstanding pathological finding in this case was marked pulmonary 
emphysema. The lungs did not deflate on opening the thoracic cage, and 
great difficulty was encountered in trying to express the air from the lungs. 
Death was apparently due to asphyxia as a result of generalized bronchospasm. 
Other findings in the lungs, such as hypertrophy of the smooth muscles sur- 
rounding the bronchioles and plugging of the bronchioles, could be attributed 
to chronic bronchial asthma. The markedly increased coagulation time of 
the blood, as noted in this case, has been described as a constant finding in 
experimental anaphylaxis in animals. The generalized venous stasis, dila- 
tation of the right side and contraction of the left side of the heart were 
apparently secondary to the pulmonary pathology and verifies experimental 
work on the pathological physiology of anaphylactic fatalities in guinea pigs. 
In such eases there is chiefly an overdistention of the lungs which remain in 
this state so that little or no air enters despite violent respiratory effort. A 
drop in the peripheral blood pressure occurs with a corresponding rise in 
pulmonary arterial pressure. The force of cardiac contractions progressively 
fails with ultimate cessation while the right chambers remain in diastole. 

The train of events just described, the ‘‘guinea pig type’’ of anaphylactic 
reaction, is contrasted with the ‘‘dog type,’’ in which the liver is the main 
point of involvement and the ‘‘rabbit type,’’ in which the lungs are not over- 
distended though there is a characteristic distention of the right side of the 
heart due to spasm of the arterial side of the pulmonary circulation. In a 
survey of 24 necropsies among the 61 anaphylactic deaths found in the liter- 
ature, Kojis' summarized the causes of death as follows: 3 showed nothing; 
6 had an enlarged thymus; 1 had subacute nephritis; 1 demonstrated a dilated 
left ventricle, congested kidneys, and a pulpy spleen; 7 died in the ‘‘ guinea 
pig type’’ of reaction; 3 in the ‘‘dog type’’; 1 in the ‘‘rabbit type’’; 1 in the 
combination of ‘‘guinea pig type’’ and ‘‘dog type’’ combination. 

One of the tenets of anaphylaxis is that different animal species react 
with entirely different symptoms and pathological findings, but with each 
animal species the symptoms and findings are the same, regardless of the 
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antigen used to provoke the anaphylaxis. This has certainly been true of 
the guinea pig, the rabbit, and the dog and, to a great extent, of other animals 
not refractory to anaphylaxis. Apparently this is not entirely true of the 
human species. The few cases of fatal anaphylaxis in humans on record 
seem to indicate that all types of anaphylaxis have occurred, though the 
‘“ouinea pig type’’ seems to be preponderant. Undoubtedly, if man could be 
used as an experimental animal and fatal anaphylaxis produced at will, one 
type would be overwhelmingly predominant. 


Unfortunately, we were not permitted to do an autopsy on the brain, 
and as a result such conditions as ruptured cerebral aneurysm and pontine 
hemorrhage were not ruled out definitely as possible causes of death. How- 
ever, this possibility is rather remote. In view of the circumstances preceding 
death and the other findings at necropsy, it need not be considered. Sudden 
death is often attributed to an enlarged thymus gland, and in Kojis’ report* 
of 24 cases of fatal anaphylactic death, the thymus was indicated in 6. Our 
ease had a persistent thymus gland, normal for this age group. 

This case fulfills the criteria for the diagnosis of fatal anaphylactic shock 
for the following reasons: (1) The symptoms and cireumstances preceding 
death were characteristic of an allergic reaction. (2) The autopsy findings 
revealed no other explanation for the cause of death. (3) The autopsy find- 
ings were typical of those described in fatal anaphylactic reaction. (4) A 
specific circulating antibody corresponding with the antigen injected was 
demonstrated in the serum of the patient by the technique of passive transfer. 
(5) The responsible antigen was found to be harmless to normal individuals. 
(6) Possibility of contamination of the injected material was ruled out by 
its use on normal individuals. 


Allergy studies with the serum of the deceased patient indict the cotton- 
seed antigen as the cause of the fatal reaction. The comparative safety of 
the cottonseed allergen, as evidenced by its routine use for intradermal testing 
in this clinie for a period of many years without severe reaction, verifies the 
belief that fatal or constitutional reactions are not solely due to the nature 
of the antigen but rather to exquisite sensitivity on the part of the individual. 
That this exquisite sensitiveness in any one patient is usually limited to one 
or several antigens is proved in this case by the fact that this patient showed 
very minor reactions to pollen allergens, which usually give more persistent 
and marked skin reactions. Since one cannot predict which antigen or anti- 
gens to which a patient may be exquisitely sensitive, and reactions to other 
allergens are no criteria, it would appear that the safest available precaution 
against severe and fatal reactions would be to precede each intradermal allergy 
test with the much less sensitive scratch test, even though fatalities have also 
occurred following scratch tests." 


SUMMARY 


1. A ease of fatal anaphylactic shock following intradermal tests for 
allergy is reported. 
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2. The pathological anatomy is described, consisting primarily of aeute 
pulmonary emphysema of the so-called ‘‘guinea pig type’’ of anaphylactic 
reaction. 

3. Allergy tests are described which, by passive transfer and dilution 
studies, indict the cottonseed allergen as the cause of the fatal reaction. 

4. The importance of cottonseed allergen is discussed and its absence jn 
commercial cottonseed oils and salad dressings is pointed out. 

5. The eases of anaphylactic deaths in the medical literature are reviewed. 

6. The advisability of preceding intradermal tests with scratch tests js 
advocated. 
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Original Articles 


THE EFFECT OF THE DEVELOPMENT OF AN ECZEMATOUS 
SENSITIZATION TO A DRUG ON THE PHARMACOLOGIC 
PROPERTIES OF THAT DRUG* 


A. ROSTENBERG, JR., M.D., JuLes H. Last, Pu.D., M.D., ANb 
ARTHUR A. Ropriquez, M.D., Cuicaco, Iu. 


ENSITIZATIONS of various kinds have been reported to a wide variety 

of drugs. Many immunologic studies have been performed in order to 
elucidate the nature of such sensitizations. In all this literature, there is no 
study which concerns itself with the influence of the sensitization on the 
pharmacologic activity of the drug. There are reports of clinical observations 
which indicate that in individuals eezematously sensitive, say, to butesin picrate* 
or to procaine, these drugs exert their usual anesthetic effects. In none of 
these reports, however, was the influence of the sensitization on the anesthetic 
properties of the drug in the sensitized persons explicitly studied. Further, 
these reports deal with a more or less immediate pharmacologic effect, whereas 
the manifestations of this type of sensitization do not appear for several hours. 
Consequently, the ability of the drug to beget an effective anesthesia in such 
individuals would not give information as to whether the molecules of an 
antigen after participating in a sensitization reaction could still effect their 
usual pharmacologic function. Further, none of these reports are in any way 
quantitative. We believe that suchsstudies must be done quantitatively inas- 
much as it is certainly conceivable that the effect of a sensitization might be to 
reduce or to impair a certain pharmacologic effect rather than to abolish it. 
Consequently, unless cuantitative data were available, the reduction of effect 
might pass unnoticed. 

Studies are available on the influence of the development of a sensitization 
(anaphylactic type) on the utilization of insulin.2:* It is questionable whether 
these studies have a bearing on this problem as it seems that in the majority 
of insulin-sensitive persons the sensitivity is really directed against a species- 
specific protein and not toward the insulin itself. Further, in experimental 
studies on the development of insulin resistance in the rabbit it was found that 
the antibodies which developed had a species specificity, and although the 
animal would tolerate large doses (that is, fail to exhibit the usual pharma- 
ecologic effect) of a commercial insulin, it would promptly react to insulin 
from another source (human).® 


*From the Department of Dermatology and Allergy Unit, the Department of Pharma- 
cology, and the Department of Physical Medicine and Rehabilitation, University of Illinois 
College of Medicine. 


217 


/ 
e 


218 THE JOURNAL OF ALLERGY 


R. L. Mayer® studied Atropine-sensitive people and found that persons 
who gave a delayed (tuberculin-like) reaction to the intracutaneous injection 
of Atropine exhibited the same mydriatic effect as did normals. This study, 
however, was not quantitative, nor did it study the pharmacologic effect at the 
site of the sensitization reaction. Finally, there is no evidence to show that 
the cornea ordinarily participates in the usual eczematous sensitization.* 


In the course of some studies on the cutaneous effects of an adrenergic 
blocking drug SY-28t administered by ion transfer (iontophoresis), it was 
noticed that in some of the subjects a red area appeared after 7 to 10 days at 
the site of the application. On closer observation the area was seen to be a 
raised erythematous one studded with minute vesicles and corresponding 
exactly in shape to the site of the ion transfer. Patch tests with SY-28 in 
propylene glycol (10 mg./e.c.) and with propylene glycol alone were done on 
the individuals exhibiting the eczematous reaction and on normal individuals, 
that is, those previously unexposed to SY-28. In 24 hours the individuals who 
had shown the eezematous reaction gave positive patch test reactions to the 


_SY-28 solution, whereas the control subjects were negative. All the tests with 


propylene glycol alone were negative. Parenthetically, it was noticed that 
one of the control subjects developed an eczematous reaction at the site of the 
patch test 9 days later. There had been no further contact with SY-28 during 
this interval. This indicated that the drug was a rather potent eczematous 
sensitizer. 


Because of the fact that SY-28 had proved itself to be a rather potent 
eezematous sensitizer and because of the fact that its pharmacologic effects are 
rather easily studied in the skin, it was decided to investigate whether or not 
the engendering of an eczematous sensitization to this drug would influence its 
pharmacologic activity insofar as this could be detected by cutaneous observation. 


METHODS 


As a preliminary, the cutaneous vasoconstricting effect of various dilutions 
of epinephrine was determined. The dilutions studied were 1:375,000, 
1:1,500,000, and 1:3,000,000 in physiologic saline. The 1:375,000 dilution gave 
definite and obvious vasoconstriction in all subjects. The 1:1,500,000 produced 
a slight vasoconstriction in all subjects, and the 1:3,000,000 produced a faint 
vasoconstriction in about one-half of the subjects. The degree of blocking ob- 
tained by the iontophoresis of SY-28 for a varying number of minutes was 
also ascertained.t An effort was made to utilize the least amount of SY-28 that 
would inhibit the effect of a given amount of epinephrine. Theoretically, this 
probably means setting up a 1 to 1 correspondence between the molecules of 


*Actually, there is considerable evidence to the contrary, both on the clinical and experi- 
mental side. In unpublished experiments one of the authors (A.R., Jr.) and Dr. A. Schultz 
have both instilled subpalpebrally and injected intracorneally 2:4 dinitrochlorobenzene in 
guinea pigs eczematously sensitized to this compound and have never seen a difference in 
the reaction of the corneas between the sensitized and the normal animals. 

7Parke, Davis & Company code name for N-ethyl—N—(l-naphthylmethy]) -8-bromo- 
ethylamine-hydrobromide. 

tSY-28 was used in 10 mg./c.c. in propylene glycol. The active electrode consisted of 
a5 cm. by 1.5 em. strip of asbestos paper saturated with 0.4 c.c. of the solution. The positive 
pole was applied to the active electrode. The current density used was 0.33 ma./c.c. of active 
electrode. As all of these factors were kept constant the amount of SY-28 introduced was 
a function of the time that the ion transfer was run. For details of technique see Rodriquez, 
Last, Rostenberg, and Kendell.’ 
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each drug assuming one molecule of epinephrine will inhibit one molecule of 
gy-28. In reality it is impossible to set up such a correspondence for a variety 
of reasons that are not pertinent to consider here. However much the ratio 
used deviated from the ideal, it nevertheless was a ratio in which there was not 
a huge excess of SY-28. We felt this to be important in order that it could 
be asserted that at any site where epinephrine was injected there was not 
vastly more than enough of the blocking agent required to inhibit. Having 
determined so far as we could a threshold ratio for blocking between SY-28 and 
epinephrine it was decided to use these amounts of the two drugs on a new 
series of patients and at the same time endeavor to sensitize them eczematously 
to SY-28. 

The ability of the SY-28 to block the cutaneous blanching effect of the 
epinephrine was tested at approximately 24 hours after the ion transfer. This 
time was selected as it is known that the eezematous sensitization reaction is 
then approximately at its peak. It was felt that if an influence of the sensiti- 
bation was to be detected it would be manifest at that time. The reading of 
the amount of vasoconstriction induced by the epinephrine was done 15 minutes 
after the injection. 


TABLE I. PER CENT OF BLOCKING OF EPINEPHRINE BY SY-28 OBTAINED ORIGINALLY 


TIME OF 
ION TRANSFER 
CONCENTRATION NUMBER OF OF SyY-28 MEAN PERCENTAGE BLOCKING 
OF EPINEPHRINE SUBJECTS IN MINUTES PER CENT STANDARD DEVIATION 


1:375,000 4 to 3 
10 
10 

9 
10 
10 


1:1,500,000 


1:3,000,000 


WADA DIAG Cri DAS Cri 


10 


The per cent of blocking was obtained by measuring the size of the vasoconstriction 
yielded by the epinephrine in the area that had been treated by ion transfer with SY-28 in 
propylene glycol and multiplying this figure by an arbitrary weighting factor (3, 2, 1, or 0) 
selected directly according to the intensity of the vasoconstriction. A similar figure was 
obtained for the vasoconstriction produced by epinephrine in the opposite arm where it had 
been injected into an area which had been treated by ion transfer with propylene glycol alone. 
The difference between these two numbers gave the area (weighted) that was blocked. This 
number divided by the figure for the control area and multiplied by 100 gives the percentage 
of a The mean percentage blocking is the arithmetic average of the individual blocking 
per cents, 


Table I gives the degree of blocking obtained with varying times of ion 
transfer against the various dilutions of epinephrine used. It should be noted 
that there is considerable variability in the extent of blocking obtained. This 
is particularly emphasized by the large standard deviations. Just what the 
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significance of this is cannot be definitely stated, but it may have a bearing on 
the interpretation of the results in the sensitized persons in whom there was 
practically no variability. This will be discussed later. 

We attempted to sensitize the patients by introducing a larger amount of 
SY-28 via ion transfer over the scapular area at the same time as we introduced 
the SY-28 into the forearms, which was the area where the blocking effect was 
subsequently to be tested. At the time of the original ion transfer the patients 
were patch tested to determine that originally they were not sensitive. None 
of the patients were originally sensitive. After waiting about 1 week these 
patients were again patch tested with SY-28 (10 mg./c.c. in propylene glycol) 
to see if they had become positive. If the patient was now positive to the pateh 
test the blocking ability of SY-28 was retested whenever possible. If. still 
negative, the patch test was repeated at weekly intervals until a positive was 
obtained or until the patient was lost from observation. 


RESULTS 


Of 46 subjects, 12 (26 per cent) became sensitized. This figure may be 
low inasmuch as it was not possible to follow some of the subjects over a long 
enough period and it may be that in some of them the sensitivity became mani- 
fest subsequent to the conclusion of our observation. Of the 12 subjects who 
proved to be sensitive it was possible to retest 7 for the blocking ability of 
SY-28 against epinephrine. The results of this are given in Table II. In no 
instance was there evidence that the ability of SY-28 to block had been impaired 


by the development of the sensitization and in some instances there seemed to 
be an actual enhancement of the blocking ability. Another point worthy of 
mention is that in the sensitized group there did not appear to be any of the 
variability seen in the nonsensitized persons. What significance this has, if 
any, will be commented on later. Regarding both the apparent enhancement 
and the increased uniformity, we do not feel that we have sufficient data so that 
the observations have statistical validity. 


TABLE II. EFFECT OF THE SENSITIZATION REACTION ON THE ADRENERGIC BLOCKING 
ACTIVITY OF SY-28 


TIME OF MEAN PERCENTAGE BLOCKING 


CONCENTRATION NUMBER OF ION TRANSFER BEFORE AFTER 
OF EPINEPHRINE SUBJECTS IN MINUTES SENSITIZATION SENSITIZATION 


1:375,000 96 
100 
100 
100 
100 


100 
100 
100 
100 
100 
100 
100 
100 
100 
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1:1,500,000 
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1:3,000,000 
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For explanation of mean percentage blocking see Table I, 
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DISCUSSION 


While we do not believe that we are in a position to explain why the 
sensitization reaction failed to interfere with the usual pharmacologic effect of 
the drug SY-28, we believe it is worth while to discuss some of the theoretical 
possibilities, as such a discussion might point the way for future work. The 
most obvious explanation is a quantitative one. This explanation would assert 
that only a few of the introduced SY-28 molecules were required to produce 
a reaction in an already sensitized individual, and consequently, the remainder 
were left free to exert their usual pharmacologic effects. 

However, this hypothesis does not stand up too well under more detailed 
scrutiny. While it is probably true that only a few molecules are required to 
elicit a reaction in an already sensitized individual, this does not mean that 
where a greater number of molecules are introduced all of them do not partici- 
pate in the eczematous reaction of the sensitized host. Indeed, to assert the con- 
trary is saying that antigen and antibody can coexist and it is known that for 
chemically defined antigens such is not the case. Therefore, the only cireum- 
stances under which one could have free antigen would be to have an actual 
excess of antigen molecules over antibody molecules. 


SY~ 26 


N-Ethyl- 
Bromo-Ethylamine-Hydrobromide 


H 
-(Bn HBh 


Fig. 1.—The encircled bromine atom is the labile one. 


To examine this last point more closely and for a proper understanding 
of the whole problem, it is necessary to consider in a more detailed fashion the 
nature of the reaction in the eezematous sensitization. There is much evidence 
to show that the true antigen of the eezematous sensitization is not the simple 
chemical applied to the skin, but rather a conjugate of the simple chemical with 
some constituent of the body, presumably protein, formed at the site of applica- 
tion.*}° There is also evidence to show that the simple chemicals which en- 
gender eezematous sensitizations ean conjugate in more than one way, but it 
is not known whether all of the conjugates are antigenic, and if they are not, 
whether those which are not, are cross reactive with the antibody resulting 
from those which are.'° While the exact reactions which SY-28 would partici- 
pate in are not known from its formula (Fig. 1), it would probably act in a 
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similar fashion to a compound such as 2:4 dinitrochlorobenzene where it jg 
known that the halogen splits off leaving the rest of the molecule attached to 
a protein. In the case of SY-28 the bromine atom circled in Fig. I is a labile 
one and would react leaving the remainder of the molecule attached. When an 
eczematous sensitization has become established, there is an intracellular anti- 
body (presumably an altered enzyme system) carried by certain cells. Exactly 
which cells are responsible is not known with certainty, but there is reason to 
believe that lymphocytes, macrophages, and plasma cells play a role either 
singly or collectively. It is believed that in the sensitized animal, when the 
simple chemical is again applied, a union takes place in the epidermocutis to 
form the true antigen, which then reacts with the intracellular antibody of the 
local cells which contain it and possibly chemotactically calls forth other cells 
containing the same antibody.’' 1? It must be admitted that the evidence for 
this last point is exceedingly tenuous. Thus, in considering what happens when 
we introduce SY-28 by ion transfer into the skin of a sensitized person it is 
seen that a complicated series of events takes place about which we do not 
have precise information. 

We can be sure that several varieties of conjugates (from a chemical point 
of view) are formed, but whether all of these participate in the sensitization 
reaction and whether all of these participate in the pharmacological reaction 
is entirely unknown. Unfortunately, from the pharmacological point of view 
we do not know the exact nature of the means by which the blocking is accom- 
plished, nor is it known whether the SY-28 achieves this effect as the simple 
chemical SY-28 or in some other form. From the fact that the blocking effect 
of SY-28 when introduced by iontophoresis persists for approximately 30 hours, 
and from the fact that it has a labile halogen, it would seem that it must exert 
its blocking effect or at least must be capable of exerting its blocking effect in 
a combined (conjugated) form, for it is not likely that a chemical of the nature 
of SY-28 could persist as such in situ for as long as 30 hours. On the other 
hand, it is quite possible that a molecule of SY-28 which has conjugated and 
which has participated in a sensitization reaction could have a free end which 
would yield the blocking effect. There are somewhat parallel examples in 
pharmacology, for instance, Rocha e Silva'® has suggested that one portion of 
the histamine molecule is responsible for its cellular fixation, whereas another 
portion is responsible for the usual pharmacological effects attributed to hista- 
mine. 


To sum up, then, there would seem to be three major possible explanations 
for the lack of influence of the sensitization on the pharmacological action: 
(1) a purely quantitative one, that is, there was actually an excess of the 
SY-28 molecules beyond the ones which participated in the sensitization reac- 
tion; (2) the SY-28 forms different conjugates which are entirely independent 
of one another and one of these conjugates engenders the sensitization reaction 
and one yields the blocking effect. The difference in conjugates could be a 
purely chemical one, that is, the SY-28 unites with two different proteins and 
each new conjugated protein has different and distinct properties, or it could 
be that the SY-28 enters into union in different cells and the intracellular 
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localization in each ease keeps the SY-28 from exerting other effects that it 
would have if it were not cellularly insulated, so to speak; and (3) the same 
conjugate of SY-28 is capable of yielding a dual effect by virtue of the fact 
that different portions of the molecule lave different functional activity. 


While, as already stated, we do not have sufficient information to enable 
us to select any of these hypotheses, there is an additional point which tends to 
exclude one of the alternatives. Two of our subjects first demonstrated their 
sensitivity by an ‘‘aufflammung,”’ that is, by the spontaneous development of 
an eczematous reaction approximately 9 days after the introduction of SY-28 at 
that site. In these 2 persons there was no detectable ability to block epinephrine 
at that time in the reacting area, vet the fact that they had the flare must have 
meant that there was sufficient antigeni¢ material in situ to yield a sensitization 
reaction even though there was no detectable ability to block epinephrine present. 
This point would seem to exclude the hypothesis that the same molecular con- 
jugate is capable of a dual activity, unless it is further hypothesized that a few 
molecules of the conjugate will yield the sensitization reaction, whereas a larger 
number of the same molecules are required to yield the blocking effect, and at 
this time, 9 days after the introduction of the drug, only enough are left in 
situ to accomplish the first point. This observation does not appear to be 
helpful in choosing between the two other hypotheses advanced. 

On the other hand, if there is actually in the eezematously sensitized person 
an increased ability to block, this would seem to argue for the hypothesis that 
the same conjugate is capable of dual activity. It is not unlikely that in both 
the normal and the sensitized person the same chemical conjugate is formed 
and we assume that this conjugate can block epinephrine as well as engender 
a sensitivity in some normals and react in the already sensitized person. Now, 
by virtue of this reaction the conjugate with its ‘‘pharmacologically free end’’ 
is held or fixed in situ, whereas in the normal person there is no fixation of this 
conjugate so that after the same time period there would be in the sensitive a 
greater concentration of pharmacologically active material per unit area than 
in the nonsensitive. Such a hypothesis would explain the apparent enhance- 
ment of blocking ability and the complete uniformity seen in our eezematously 
sensitive individuals. As already pointed out, our data are not sufficient to 
give statistical validity to this suggestion. 


SUMMARY 

1. The pharmacological properties of an adrenergic blocking drug, SY-28, 
were studied in the skin. 

2. It was found that the drug SY-28 when introduced into the skin by ion 
transfer was a powerful eczematous sensitizer. 

3. It was found that these properties were unchanged by the development 
of an eezematous sensitization to the drug, even when the pharmacological 
reaction was tested at the site of and at the height of the sensitization reaction. 

4. There was a suggestion that the ability of the drug SY-28 to block 
epinephrine was actually enhanced by the genesis of the sensitization. 
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5. This is the first investigation which quantitatively studied the effect of 
the development of an eczematous sensitization on the pharmacological proper- 
ties of the antigen. 

6. Theories are advanced to explain the possible effects of the sensitization 
on the blocking properties of the drug. 
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FACTORS INFLUENCING REAGIN FORMATION IN EXPERIMENTAL 
HUMAN SENSITIZATION TO ASCARIS LUMBRICOIDES ANTIGEN 


IV. THE INFLUENCE OF A PREVIOUS SENSITIZATION ON RATE OF SENSITIZATION* 


Evorse W. Karun, M.D., ELinor A. Rosspacu, M.D., D.C., 
AND MaTTHEW WaALzER, M.D., BROOKLYN, N. Y. 


N PREVIOUS studies by the writers, 243 adult human beings were subjected 
| to experimental sensitization with Ascaris lumbricoides antigen.’ ** The 
results obtained suggested that skin-sensitizing antibodies to Ascaris tended 
to appear more rapidly in Negroes than in whites, and more rapidly in males 
than in females. In seeking to account for these findings, the present in- 
vestigation was undertaken to determine the influence of previous exposure to 
Asearis antigen upon the rate of antibody response in a second experimental 
sensitization. 

SUBJECTS 


Three groups of adult subjects, patients in an institution for mental ill- 
nesses, who had been actively sensitized to Ascaris antigen in a previous study 
in 1946 were available for restudy two years later. Of 14 Negro females, 11 
(78.6 per cent) were found to have lost their former reactivity to intracu- 
taneous tests with 0.1 ml. of an Ascaris lumbricoides extract containing 0.1 mg. 
nitrogen per ml. Similarly, 9 of 11 white males (81.8 per cent) and 6 of 8 
white females (75 per cent) had lost their cutaneous sensitivity within the 
same two-year period. These individuals, who now showed no evidence of 
their former sensitivity to Ascaris, were subjected to a second series of sensi- 
tizing injections. 

Controls consisted of groups of nonsensitive patients in the same institu- 
tion who, for the most part, corresponded in age, race, and sex to those pre- 
viously sensitized. Unfortunately, the only Negro males available for the 
investigation differed from those employed in earlier studies in that they 
were older, had been hospitalized longer, suffered from mental illnesses of a 
more chronic type, and showed a higher rate of pre-existent reactivity to As- 
caris antigen. Nevertheless, a number of these subjects were studied, but 
data pertaining to this group were not included in the comparative analysis 
of the 1946 and 1948 series presented in Table II and Figs. 1 and 2. 

In selecting the control groups for this study, preliminary skin tests to 
screen subjects already sensitive resulted in the exclusion of 9 out of 29 Negro 
females (31 per cent), 9 out of 33 white females (27 per cent), 12 out of 52 
white males (37.5 per cent), and 27 out of 48 Negro males (56 per cent). The 
corresponding rejection rates for the groups studied in 1946 were 42.5 per 
cent, 32 per cent, 42 per cent, and 31 per cent, respectively. 


*From Saint Elizabeth’s Hospital, Washington, D. C., and the Allergy Division of the 
Jewish Hospital of Brooklyn, Brooklyn, N. Y. 
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METHOD 


The technique employed in the present study reduplicated that used in 
previous studies.* Antigen was freshly prepared in late 1947 from the same 
powdered worm material used in the previous experiments and was diluted 
to contain 0.1 mg. nitrogen per ml. A preliminary intracutaneous test was 
performed on each subject with 9.01 ml. of an extract containing 0.01 N. per ml, 
in order to detect extremely sensitive subjects in whom stronger tests might 
have produced constitutional symptoms. If, at the end of fifteen minutes, 
this test was completely negative, 0.1 ml. of 0.1 mg. N. extract was injected 
intracutaneously. The cutaneous reaction to this test was read in twenty min. 
utes. The presence of either a wheal or erythema at the test site disqualified 
the subject from the study. 


TABLE I. A COMPARISON OF THE RAPIDITY OF SENSITIZATION AND OF RESENSITIZATION IN THE 
SAME SUBJECTS 


NUMBER OF INJECTIONS NUMBER OF INJECTIONS 
REQUIRED TO SENSITIZE THE| REQUIRED TO SENSITIZE 
PATIENTS FIRST TIME IN 1946 IN 1948 
Negro Females 
6 6 
M.D. 7 4 
B. J. 4 4 
3 3 
KE. W. 5 4 
E. E. 7 3 
L. McK 4 
E. L. 6 3 
A.C, 4 4 
6 3 
Average number of injections re- 5.5 3.8 
quired for sensitization 
White Females 
HA. 8 3 
G. D. 3 10 
R. J. 8 4 
M. K. 5 3 
10 3 
Cx: 9 4 
Average number of injections re- 7.2 4.5 


quired for sensitization 
White Males 


PB 6 3 
8 2 
J. H. 9 4 
R. W. 10 4 
Cok 10 5 
P.R. 6 3 
C. C.* 5 3 
J. McK. 10 2 
R. G. 10 4 
Average number of injections re- 8.2 3.3 


quired for sensitization 


*Tested (therefore restimulated) six months after initial sensitization, but negative 
eighteen months later. 


Following these initial screening tests, which took the place of the first 
sensitizing injection (S,), 0.1 ml. of 0.1 mg. N. extract was administered intra- 
cutaneously every week until a definite immediate whealing reaction, in- 
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dicative of the onset of sensitivity, developed at the site of injection. Simul- 
taneously with each sensitizing dose, the subject was skin tested with 0.01 ml. 
of the same extract. The reaction to this small test served as a means of 
checking the specificity of the reaction to the larger test dose. Whenever a 
positive reaction appeared for the first time the test was repeated the follow- 
ing week for the purpose of confirmation. With few exceptions, positives 
were always elicited on retest. 


RESULTS 


Of the 25 individuals previously sensitized, 20 showed a more rapid rate 
of reagin formation on restimulation than on initial sensitization (Table I). 
In 4 subjects, all Negro females, the rates of sensitization remained the same. 
Only one subject, a white female, showed a slower rate of reaginie response to 
the second series of injections than that shown to the first series. 


TaBLE II. A COMPARISON OF THE RAPIDITY OF SENSITIZATION IN A RESENSITIZED GROUP AND 
IN A CONTROL GROUP 


WEEKLY SENSITIZING DOSE 
S | 8s | & | Ss | S | S | Ss | 8S | Sx 


Resensitized Groups* 
Number of subjects studied 25 25 25 25 25 25 25 25 25 
Number of positive reactors 2 12 22 24 24 24 24 24 25 
Per cent of positive reactors 8 48 88 96 96 96 96 96 100 

Control Group* 
Number of subjects studied 58 56 55 54 54 53 53 53 
Number of positive reactors 1 6 11 i7 23 29 32 36 
Per cent of positive reactors i 6 20 31 43 55 60 68 


*Negro males are not included. 


The average sensitizing dose at which cutaneous sensitivity appeared on 
resensitization was 3.8, representing an interval of 2.8 weeks between the first 
sensitizing dose and the appearance of the positive reaction. In the original 
sensitization of the same subjects two years previously, the average sensitizing 
dose was 6.9, representing an interval of 5.9 weeks. A more rapid rate of re- 
sensitization occurred in each of the three groups of experimental subjects 
sorted according to sex and race. 


The pronounced difference between the sensitization rates of the resensi- 
tized groups and their controls is brought out in Table II and is illustrated in 
Fig. 1. Ninety-six per cent of the 25 restimulated subjects were sensitized 
by the end of the fourth week (S;) as compared with 31 per cent of 54 sub- 
jects of similar sex and race who were being injected for the first time. At the 
end of the eighth week (S,), when sensitization was discontinued, only 68 per 
cent of the latter group had developed positive reactions. 

Analysis of the results obtained in the control groups failed to confirm the 
influence of race and sex factors on rate of sensitization which the writers ob- 
served in their former studies. This finding will be discussed later. 


DISCUSSION 


In a previous communication,*® the writers reported that of 5 white males 
tested six months after sensitization 3 had lost their cutaneous sensitivity, one 
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showed a doubtful reaction, and one was still positive. Three Negro males were 
found to ke as strongly positive at six months as they had been when first 
sensitized. In the present study conducted two years after sensitization, eu- 
taneous sensitivity was no longer demonstrable in 26 of 33 persons (78.8 per 
cent) ina group containing no Negro males. 

It has been demonstrated in this study that subjects who have lost their 
former sensitivity to Ascaris antigen tend to become resensitized more readily 
than do individuals undergoing an initia] sensitization. In most of the former 
subjects, the rate of sensitization the second time was much more rapid than 
it had keen the first time. 
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Fig. 1.—Rates of sensitization in resensitized and control groups. 


Since the immediate positive cutaneous reaction to Ascaris lumbricoides 
is mediated by the skin-sensitizing antibody, the accelerated response obtained 
upon resensitization with this antigen may be considered an example of an 
anamnestic reaction involving antibodies of the reaginic type. This is note- 
worthy in that the human, passively transferable, skin-sensitizing antibody 
has not readily lent itself, in the past, to experimental demonstration of the 
anamnestic reaction. 
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Among those previously sensitive individuals who were subjected to re- 
sensitization, only 5 failed to respond more rapidly the second time (Table I). 
Of these, 4 were Negro females who showed the same rate of sensitization in 
poth series. This observation suggests the possibility that, in these 4 sub- 
jects, the first experimental sensitization in 1946 may already have been in the 
nature of an anamnestic response. If such were the case, these 4 subjects 
should be eliminated from the protocols of the first sensitization series, a cir- 
cumstance which would materially influence the interpretation of the results 
of that experiment. 
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Fig. 2.—Sensitization rates in subjects experimentally sensitized for the first time. 


In the present study, one of 79 subjects in the control group (1.3 per 
cent) developed a positive reaction by the end of the first week. Among the 25 
resensitized persons, 2 subjects (8 per cent) showed definite positive reactions 
at that time. On the basis of the accelerated response in previously sensitized 
subjects, it seems likely that the single control subjects who exhibited a posi- 
tive reaction at seven days had also been sensitized by a roundworm infesta- 
tion at some time in the past. 


There is no ready explanation to account for the single instance in which 
the sensitization rate in a subject was slower the second time than the first. 
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The patient, G. D., was a white female (Table 1) who was hospitalized for the 
entire two years between sensitizations and had experienced no important 
acute illness during this period. 


The sensitizing extracts used in the 1946 and 1948 experiments were not 
significantly different in antigenic potency. One may arrive at this conelu. 
sion by comparing the sensitization rates of subjects injected for the first time 
in the 1946 and 1948 groups. The slight difference between the two rates 
seems to indicate that the 1948 extract was, if anything, slightly weaker than 
the one used in 1946, and that antigenic potency was therefore not a factor in 
causing the accelerated responses obtained on restimulation of previously 
sensitive cases in 1948 (Fig. 2). 


The findings in the present study may have a direct bearing upon the race 
and sex factors reported by the writers in their previous communications. The 
more rapid sensitization rate which they had observed in Negroes may, in part, 
have been based upon a higher rate of previous roundworm infestation in the 
particular Negro subjects employed in the investigation. Under these cireum- 
stances, the sensitization artificially induced in these subjects by injection of 
Asearis antigen would have been in the nature of a resensitization in which a 
more rapid antibody formation would be expected to oceur. 


A definite indication of a greater rate of previous exposure to round- 
worms in Negroes is not reflected in the incidence of pre-existing positive skin 
reactions to Ascaris in the adult groups from which the subjects were chosen 
for these studies. Positive reactions to Ascaris were found by preliminary 
testing in 31 per cent and 43 per cent, respectively, of the Negro females in the 
present and former studies, in 27 per cent and 32 per cent of the white females, 
in 56 per cent and 31 per cent of the Negro males, and in 37 per cent and 42 
per cent of the white males. However, the transient nature of the cutaneous 
sensitization produced by the Ascaris antigen limits the value of these figures 
as accurate indices of the incidence of previous infestation among adult popu- 
lations. Hence, the writers are not in a position to exclude a geater incidence 
of previous infestation among the original Negro groups as one of the factors 
responsible for the more rapid sensitization rates manifested by these groups 
in the former studies. 


The evidence uncovered in the previous studies which suggested a more 
rapid sensitization rate among males than females was less definite and con- 
vineing than that in support of a racial factor. Whether this sex factor may 
also be dependent upon the incidence of previous infestation in the groups 
studied is not apparent at the present time. 


The whole problem is further complicated by the fact that, in the present 
study, the control groups, divided on the basis of race and sex, did not mani- 
fest the pronounced differences in rates of sensitization which were noted re- 
peatedly in the writers’ earlier studies. The causes of these discrepancies are 
not discernible at present. Their explanation must await the outcome of 
additional studies on larger and more varied populations. 
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SUMMARY 


Artificially induced sensitivity to Ascaris lumbricoides antigen was found 
to have disappeared in 79 per cent of 33 subjects tested two years after sensi- 
tization. Among 25 of these negative reactors who were subjected to a sec- 
ond series of sensitizing injections, the average time for the reappearance of 
immediate positive skin reactions was 2.8 weeks as compared to 5.9 weeks in 
their former sensitization. This more rapid response is interpreted as an an- 
amnestie response involving the skin-sensitizing antibody. The possible sig- 
nificance of these findings in interpreting the results of previous studies deal- 
ing with race and sex factors in sensitization to Ascaris antigen is discussed. 
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VENTILATORY TESTS IN BRONCHIAL ASTHMA 


EVALUATION OF VITAL CAPACITY AND MAXIMUM BREATHING CaPaciry* 
Epwarp A. GAENSLER, M.D.,t Boston, Mass. 


EDUCTION of the vital capacity during an acute attack of bronchial 
asthma has been known for many vears.'’ Relief of bronchospasm with 
bronchodilator drugs can be demonstrated by repeated determinations of the 
vital capacity, although the remarkable clinical improvement obtained from such 
drugs is much greater than might have been expected from usually small in- 
creases in vital capacity.** Vital capacity measurements are also used to esti- 
mate the severity of asthma induced by the administration of histamine, metha- 
choline, and aerosolized allergenic extracts.*"! Finally the protection afforded 
by adrenergic, anticholinergic, and antihistaminic drugs is generally estimated 
by serial vital capacity measurements.*"** 

Baldwin and associates'® have aptly divided pulmonary function into a 
ventilatory component, concerned with the ‘‘mass displacement of air between 
the outside atmosphere and the interior of the lungs’’ and an alveolorespiratory 
component, concerned with ‘‘respiratory gas distribution in the alveoli and 


alveolo-capillary gas diffusion.’’ It is the ventilatory component which is 
chiefly of concern in following the moment-to-moment changes of the asthmatic 
lung. 


The vital capacity, one of the methods of evaluating ventilatory function, 
has been generally accepted in studies of asthma because the required apparatus 
is simple and inexpensive, the use of the spirometer is readily taught, extensive 
literature is available concerning normal standards, and the test is performed 
by the patient with little effort. Nevertheless, it is being recognized increasingly 
that vital capacity measurements alone are inadequate and often misleading 
tests of ventilatory function, particularly in any disease causing reduction of 
air-flow velocity. The great limitation of the vital capacity is that it is a 
measure of a single maximal ventilatory effort, irrespective of time. A patient’s 
degree of dyspnea depends on the total volume of air which he is able to move 
in and out of his lungs during a given period of time, and not on the volume 
which he is able to exhale during a single maximal effort, irrespective of time. 

Hutchinson,'’ who first defined and measured the vital capacity in 1846, 
realized that ventilation involved not only the vital capacity or volume, measured 
with his spirometer, but also what he called ‘‘inspiratory and expiratory power,” 
which he measured with a tube filled with mereury and connected to the pa- 
tient’s nostrils. The rise of the mercury, noted during forceful expiration, was 
the first attempt to measure something resembling air velocity. Since then many 
tests have been devised which include the time element or the velocity of air flow. 


*From the Physiology Laboratory, Surgical Service, Sanatorium Division of the Boston 
City Hospital, Mattapan, Mass., and the Foundation for the Study and Treatment of Thoracic 
and Related Diseases, Boston, Mass. 

7Public Health Service Research Fellow of the National Institutes of Health. 
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The oldest of these is the candle test whereby the patient is required to blow 
out a candle placed at some distance from the mouth. Rotameters, designed to 
measure the speed of air flow, are occasionally used but are unreliable in the 
absence of a steady flow of air because of their inherent inertia. Spirometric 
tracings represent integral curves of ventilation and differentiation would be 
required to obtain air velocity. An approximation of the velocity at any given 
point ean be obtained by drawing a tangent to the curve. Pneumotachographs 
record differential curves of ventilation and, therefore, air velocity can be read 
from them directly.** 

The maximum breathing capacity is at present the most frequently used 
test of ventilatory function involving a time element. It is defined as the 
largest volume of air which can be moved voluntarily in and out of the lungs 
during a given period of time.*° This test has been used on many thousands 
of patients and adequate standards for prediction of normal performance are 
available." 

METHOD 


Vital Capacity (V.C.).—Patients were instructed to inhale as deeply as 
possible, and then to exhale as deeply and rapidly as possible into the mouth- 
piece of a water spirometer. During the last phase of expiration patients were 
encouraged to continue their effort. The best of 3 consecutive determinations 
was recorded and readings were corregted to 37° C. Predicted values were 


calculated according to age, sex, and height.'® 

Maximum Breathing Capacity (M.B.C.).—Patients were asked to breathe 
as deeply and rapidly as possible into the mouthpiece of a high velocity 
respiratory valve. Air was collected in a Douglas bag fitted with a 3-way gas 
cock.21. The volume in the bag was measured in a chain compensated Tissot 
spirometer. Expired air was collected for 30 seconds and the best of 2 efforts 
was recorded. Results were reported in liters per minute at 37° C. Predicted 
values were obtained from the age, sex, and body surface.'® . 

Selection of Patients—Patients were selected from a group referred to 
this laboratory for study of dyspnea due to unknown causes, evaluation of 
chronie emphysema treated with pneumoperitoneum,”? and for routine study 
prior to surgery for a variety of pulmonary lesions.** A number of asthmatics 
were referred for study before and after pulmonary plexus resection. 


RESULTS 


Detection of Nonclinical Asthma.—The first patient in whom function studies 
drew our attention to a discrepancy in ventilatory function as measured by 
V.C. and M.B.C. gave no history of intermittent dyspnea. 

H. P., a 37-year-old single man, was referred for evaluation prior to thoracoplasty. He 
had far-advanced pulmonary tuberculosis which had progressed for 7 years in spite of pneumo- 


peritoneum treatment. He was afebrile and appeared physically well. Bronchoscopy failed 
to show endobronchial disease. 
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A striking discrepancy between a M.B.C. of 43 liters per minute, or 38 per cent of pre- 
dicted, and a V.C. of 3,550 ¢.c., or 84 per cent of predicted, disappeared after inhalation of 
isopropyl norepinephrine (1:200) aerosol (Fig. 1). Tests repeated 10 minutes after treatment 
showed a M.B.C. of 72 liters per minute, or 81 per cent, and a V.C. of 3,590 c.c., or 85 per 
cent of predicted. Actual ventilatory function was therefore doubled but as measured by 
V.C. it increased only 1 per cent. The patient volunteered that the ‘‘inhalation treatment” 
had improved his breathing and on repeated questioning he admitted occasional dyspnea 
accompanied by wheezes particularly during the summer. 


Evaluation of Severe Asthma.—No previous diagnosis of bronchial asthma 
had been made in this patient. An ‘‘asthmalike’’ episode, which responded well 
to epinephrine, was noted after topical anesthesia prior to a previous bronchos. 
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Fig. 1.—Graph of a 37-year-old man with pulmonary tuberculosis. Asymptomatic bron- 
Soon detected by discrepancy in pulmonary function as expressed by vital capacity and 
maximum breathing capacity. Relief with isopropyl norepinephrine aerosol. 


I. N., a 57-year-old housewife, was referred from the Boston City Hospital with a chief 
complaint of intermittent shortness of breath of 10 years’ duration. This was thought to be 
due to atelectasis of the right middle lobe, visible on roentgenogram of the chest and due 
to chronic emphysema as evidenced by a barrel-shaped chest and flattening of the diaphragm 
on the chest roentgenogram taken on expiration. 

When first seen this patient was not dyspneic but many wheezes were heard over both 
lung fields posteriorly. M.B.C. was 32 per cent of predicted and V.C. 68 per cent. Here again 
inhalation of isopropyl norepinephrine resulted in marked improvement of M.B.C. to 84 per 
cent, but unlike the last patient there also was some increase of V.C. to 92 per cent of predicted 
(Fig. 2). After 50 minutes the effect of the sympathomimetic had almost disappeared and 
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the patient was given a spray of 2 per cent Pontocaine to the back of her pharynx prior to 
planned differential broncho spirometry. Severe asthma developed shortly and 10 minutes 
later the M.B.C. was only 8 liters per minute, or 13 per cent of predicted. This was less than 
her previously recorded minute ventilation at rest. She became cyanotic and, 13 minutes after 
the spray, arterial blood was obtained which showed only 72 per cent oxyhemoglobin satura- 
tion. The fall in V.C. during this time from 78 to 61 per cent of predicted in no way mir- 
rored her respiratory distress at that time. Subcutaneous epinephrine 0.5 mg. promptly doubled 
the M.B.C. and oxyhemoglobin saturation 12 minutes after the epinephrine was 92 per cent. 
During this time the V.C. increased by only 3 per cent. 
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Fig. 2.—Graph of a 57-year-old woman with atelectasis of middle lobe of right lung. 
Relief of asymptomatic bronchospasm by isopropyl norepinephrine aerosol. Severe asthma in- 
duced by Pontocaine throat spray was relieved by epinephrine. 


Timed Capacity Measurements.—A time element was introduced to the 
usual vital capacity test by inserting a 3-way gas cock between the mouthpiece 
and the spirometer bell. A V.C. was first determined in the usual way to famil- 
iarize the patient with the technique. One minute later another test was made 
but the stream of air was shunted from the spirometer to room air by means 
of the cock 6 seconds after onset of the deep expiration. One minute later 
this was repeated but the cock was turned after 3 seconds. Finally, one minute 
after that the M.B.C. was determined. 


A. K., a 21-year-old single Canadian girl, was referred for evaluation prior to resec- 
tion for bronchiectasis. She had been sensitive to a variety of foods since childhood. Reac- 
tions consisted of urticaria and occasional mild asthmatic attacks. She also suffered from 
hay fever. For the past 2 years asthmatic episodes had become more frequent and relation- 
ship to foods could no longer be traced. She began to have many colds and raised much 
sputum, Cylindrical bronchiectasis, limited to the lingular branch of the left upper lobe, was 
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demonstrated by bronchography. Culture of the sputum revealed a predominantly gram- 
negative flora and streptomycin aerosol therapy was started. After the second treatment she 
noted urticaria, wheezing, and some dyspnea which was relieved after some time by oral aq. 
ministration of an antihistaminic drug. 
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Fig. 3.—Graph of a 21-year-old woman. Asthmatic attack induced by streptomycin 
aerosol. Comparison of vital capacity, 3-second capacity, 6-second capacity, and maximum 
breathing capacity. 


Function studies showed no striking ventilatory insufficiency. The M.B.C. was 89 liters 
per minute. V.C. was 3,360 ¢.c., the 6-second capacity 3,100 ¢.c., and the 3-second capacity 
2,300 ¢.c. Three control determinations varied by no more than 3 per cent (Fig. 3). She 
was then given one single aerosol inhalation of a 10 per cent solution of streptomycin without 
being told what the nebulizer contained. Tests were repeated 8 minutes later, after clinical 
signs of asthma became apparent, and continued every 5 minutes after that. The peak re- 
action occurred 13 minutes after the inhalation. The M.B.C. showed the familiar sharp dip 
from 89 to 21 liters per minute, a 76 per cent drop. Again, as in previous cases, there was 
little change in V.C. which decreased 420 ¢.c., or 13 per cent. The 6-second capacity retained 
the shape of the V.C. curve but showed-a larger response than the latter with a 1,100 ¢.c., or 
39 per cent drop. The 3-second capacity curve most closely resembled that of the M.B.C. 
response with a drop of 1,520 ¢.c¢., or a 66 per cent loss. These same 3- and 6-second values 
can be obtained from vital capacity tracings recorded on a rapidly moving drum. 


Protection Studies—The M.B.C., performed with a high speed value and 
Douglas bag, is not as readily applied to protection studies as the V.C.  Fre- 
quent repetition of a 30-second M.B.C. at short time intervals is not possible 
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because of the necessary rest periods after each test. Reduction of the time 
of voluntary hyperventilation to 15 seconds or performance of the test with 
a recording spirometer makes it more adaptable to this type of study. An 
occasional patient is encountered where attacks of asthma are induced by M.B.C. 
determinations. Decrease of the V.C. with successive tests is also occasionally 
noted in such patients. A typical protection study is illustrated in Fig. 4. 


A. HISTAMINE AEROSOL 


3 
MAXIMUM BREATHING CAPACITY 


B. ISOPROPYL EPINEPHRINE AEROSOL 


C. % PROTECTION 


PER CENT PROTECTION 


20 25 30 
TIME IN MINUTES 


—e— VITAL CAPACITY sumone MAXIMUM BREATHING CAPACITY 


Fig. 4.—Protection of isopropyl norepinephrine against histamine-induced asthma. 

A. Asthma induced by histamine aerosol (H) with spontaneous relief. 

B. Reaction to histamine aerosol (H) after protection with isopropyl norepinephrine 
aerosol (ISOP.). 

_C. Per cent protection during same time interval calculated for vital capacity and 
maximum breathing capacity. 
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A. M., a 47-year-old salesman, was referred for study of bronchial asthma and chronic 
pulmonary emphysema prior to bilateral pulmonary plexus resection. He had been Suffering 
from asthma since childhood with less and less relief from medical therapy. During the past 
20 years he had never been entirely free from asthma except during a 2-year period in the 
Army. Attacks could not be related to external circumstances and a large psychic factor was 
recognized by the patient. 

Function studies during a relatively free period showed a M.B.C. of 32 liters per min. 
ute, or 43 per cent, and a V.C. of 2,890 ¢.c., or 77 per cent of predicted. A brief but severe 
attack of asthma could be induced by a single inhalation of histamine aerosol. At the height 
of the attack, the M.B.C. was reduced from 32 to 8 liters per minute, and the V.C. from 2,890 
to 1,750 ¢.c. (Fig. 4, 4). Response to isopropyl norepinephrine was marked by a large increase 
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Fig. 5.—Comparison of the effect on vital capacity and maximum breathing capacity 
of pulmonary insufficiency due to bronchial asthma and to loss of aerated lung tissue. In 
oe asthma the vital capacity is relatively less decreased than the maximum breathing 
capacity. 


in M.B.C. to 50 liters and a small increase of V.C. to 2,950 ¢.c. The effect of this drug as a 
protecting agent against histamine aerosol is illustrated in Fig. 4, B. In Fig. 4, C, the ‘‘per 
cent protection’’ was calculated and plotted for both the V.C. and the M.B.C. as a testing 
device according to the formula of Levinson, Beakey, Bresnick, and Segal.12 It is evident 
that when the V.C. is used to determine bronchospasm, it appears that isopropyl epinephrine 
offers almost 100 per cent protection against histamine-induced asthma. The same formula 
applied to the M.B.C. as evaluation for bronchospasm shows only 17 per cent protection 
shortly after the protecting aerosol and no protection one-half hour later. The V.C., there- 
fore, can be and has been successfully used for relative comparison of the effectiveness of 
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various drugs, doses, and routes of administration but it does not give a true estimate of 
the actual benefit or protection afforded the patient. 


Relationship of Maximum Breathing Capacity and Vital Capacity: the Air 
Velocity Index (A.V.I.).—Since the V.C. is a measure of air moved irrespective 
of time, and M.B.C. is a measure of air moved during a unit of time, the relation- 
ship between the two must therefore be related to time, or the velocity of air 
flow. The relationship can be best expressed by the ratio 


per cent of predicted M.B.C. 
= A.V.I. 


per cent of predicted V.C. 
where A.V.I. is the ‘‘ Air Velocity Index’’ previously suggested by us.2* Equal 
impairment of M.B.C. and V.C. will result in an A.V.I. of 1.0 irrespective of 
the degree of impairment. An index of less than 1.0 is found if there is rela- 
tively greater impairment of M.B.C. than of V.C. as in the illustrative cases of 
bronchial asthma. An index greater than 1.0 is usually found in patients with 
chronic ventilatory insufficiency due to reduced parenchymal lung tissue.”* 

Fig. 5 presents this relationship graphically. Points were plotted for 34 
patients with bronchial asthma and 150 patients with ventilatory impairment 
due to loss of pulmonary parenchymal tissue. Per cent of predicted M.B.C. was 
used as ordinate and per cent of predicted V.C. as abscissa. All points falling 
on the line drawn at a 45° angle have an A.V.I. of 1.0, points below that line an 
index of less than 1.0 and above this line, an index over 1.0. The average A.V.I. 
for the 34 patients with bronchial asthma was 0.36 with a range of 0.19 to 0.67. 
The average for patients witn ventilatory insufficiency due to loss of aerated lung 
tissue was 1.23 with a range of 0.90 to 1.75. There was a good correlation be- 
tween the A.V.I. and the severity of the asthma (Table I.). 


TABLE I, MAXIMUM BREATHING CAPACITY, VITAL CAPACITY, AND AIR VELOCITY 
INDEX IN BRONCHIAL ASTHMA 


MEAN M.B.C. MEAN V.C. MEAN AIR 
CLINICAL LITERS PER |PER CENT OF PER CENT OF} VELOCITY 
SYMPTOMS MINUTE PREDICTED C.C, PTEDICTED INDEX 

Asymptomatic 53.9 41.2 3,300 82.5 0.50 

Signs of broncho- 32.0 27.8 2,490 73.2 0.38 

spasm, no dis- 
tress 

Dyspnea at rest 22.2 18.3 2,240 67.8 0.27 


DISCUSSION 


In the past, the vital capacity has been almost universally used for the 
quantitative estimation of ventilatory impairment due to bronchial asthma. The 
primary physiologic manifestation of asthma consists of a slowing of the ex- 
piratory phase of respiration due to a combination of bronchospasm, bronchial 
mucosal edema, and bronehial secretions. Since the vital capacity measures 
volume irrespective of time, it is an inadequate measure of ventilatory insuf- 
ficiency if such insufficiency is partly or wholly due to a decrease in the expira- 
tory air flow velocity. 

Evidence from other sources than our own may be cited to emphasize this 
point. That certain patients appear short of breath despite a normal vital ca- 
pacity was first noted by Hutchinson who attributed this to a lack of expira- 
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tory ‘‘power.’’* Means” felt that dyspnea should become apparent when the 
vital capacity is decreased below the volume of resting tidal air (300 to 600 €.¢.), 
This is in contradiction to the common finding of vital capacities of 2,000 ec. 
or more in patients who are severely dyspneic. Curry and Lowell’ have noted 
that administration of histamine to asthmatics frequently results in respiratory 
distress without decrease in vital capacity. In such cases the expiratory slope 
of the vital capacity tracing became flattened without change in the height of the 
peak of the slope. Pneumotachographie tracings of patients with bronchial 
asthma show a marked prolongation of the expiratory phase.?® Changes in such 
tracings due to treatment with epinephrine are chiefly characterized by a re. 
turn to normal of the expiratory-inspiratory time ratio.?* 

The maximum breathing capacity, an excellent measure of ventilatory in- 
sufficiency due to any cause, gives by itself no indication of air flow velocity, 
since a low M.B.C. may be due to both loss of functioning lung tissue and ob- 
struction to the flow of air. Since vital capacity is significantly reduced only in 
the former case, a comparison of the two may give a hint as to the cause of ven- 
tilatory insufficiency. The maximum breathing capacity is also of great value 
in protection studies not only because it gives a more relevant picture of the 
actual protection afforded by a drug but also because a sufficiently large ‘‘con- 
trol drop’’ of the vital capacity with a given bronchospastic drug can oceasion- 
ally not be obtained without objectionable side reactions to the drug. The con- 
trol drop of the maximum breathing capacity is invariably relatively larger for 
the same quantity of bronchospastic drug. 

Study of the maximum breathing capacity, vital capacity slopes of spiro- 
metric tracings, pneumotachographie curves, and timed capacities are all of 
greater value in expressing the ventilatory insufficiency of bronchial asthma than 
the vital capacity. 


SUMMARY 


1. The vital capacity bears little or inconstant relationship to the ventila- 
tory insufficiency of bronchial asthma while the maximum breathing capacity 
appears to reflect this insufficiency with a high degree of correlation. 

2. Latent or minimal asthma and its response to bronchodilator drugs could 
not be demonstrated with repeated vital capacity determinations but could be 
shown with the maximum breathing capacity. 

3. Introduction of a time element into the usual vital capacity measurement 
was of help in estimating the severity of asthma. 

4. While vital capacity measurements are adequate for comparative study 
of the effectiveness of various bronchodilator drugs and various routes of ad- 
ministration, protection studies carried out in this manner were shown to give 
an erroneous impression of the actual protection afforded by a given drug. 

5. The principal dynamic physiologic manifestation of bronchial asthma 
consists of a reduction of the rate of flow of the expiratory air stream. The vital 
capacity measures air volumes irrespective of expiratory time and is, therefore, 
an inadequate measure of the pulmonary insufficiency of bronchial asthma. 

6. The dynamic expression of the ‘‘time-volume’’ relationship is exhibited 
by the air velocity index. The mean index for 34 patients with bronchial asthma 
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was 0.36, whereas the mean index for 150 patients with pulmonary insufficiency 
due to deficient parenchymal lung tissue was 1.23. 
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A STUDY OF THE EFFECT OF VARIOUS DRUGS ON THE WHEALING 
REACTION* 


Mitton M. Mosko, M.D., AND Ropert B. MARSHALL, JR., M.D., 
INTRODUCTION 


HIS study was initiated in an attempt to explain the failure of antihistaminic 

drugs to affect favorably many patients with chronic urticaria and/or 
angioneurotic edema. Our experience does not confirm that of reports pub- 
lished’? indicating satisfactory responses ranging from 60 to 80 per cent in 
chronic urticaria. Out of 53 cases seen in one year, 36 failed to resolve regard- 
less of the antihistaminie drug used or the dose prescribed. One especially re- 
sistant patient still developed wheals while taking 1600 mg. of Pyribenzamine 
daily. The experimental literature* * * emphasizes the inhibitory or ‘‘blocking”’ 
activity of this category of drugs rather than their effect on already formed 
wheals. Apparently, once ‘‘H’’ substance, or histamine, has been released and 
has acted on the skin capillaries, there is little effect on the resultant capillary 
dilatation and tissue edema by antihistaminics. This fact has not received 
proper clinical recognition. Accordingly, the following experiments were set 
up to observe the direct effects of various categories of drugs on both histamine- 
and antigen-induced wheals to determine the most effective manner of treating 


chronic urticaria. Many drugs have been reommended as having the property 
of effective wheal recession, including the sympathicomimetics, salts, amino- 
phyllin, anticholinergies, and vitamins. More recently, a new category of drugs 
represented by gentisic acid® has been shown to have a favorable effect on the 
exudative phase of rheumatic fever. 


EXPERIMENTAL 


Patients with proved clinical sensitivity to ragweed were selected as test 
subjects. Their response to intradermally introduced ragweed extract and to 
histamine was observed under set conditions so that the character and course 
of the wheal response could be recorded. A typical observation is shown in 
Fig. 1 by wheal tracings. 

Thus, in this particular patient, a concentration of ragweed extract con- 
taining 0.01 mg. TN/c.e.t was used, and a 1:100,000 dilution of histamine base. 
Approximately 0.02 ¢.c. of each was introduced intradermally on the volar aspect 
of the forearm and observed. The resultant wheals were outlined with India 
ink and transposed onto transparent tape at various time intervals. In nearly 
all instances the ragweed wheal reaction reached its maximum size in about 15 
' minutes; some few at 30 minutes. The histamine wheals reached their maximum 
size before 15 minutes, and had either diminished or were ill defined by 30 
minutes. 


*From the Department of Medicine and the Allergy Unit, University of Illinois Colleges 
of Medicine and Pharmacy, Chicago, Ill 
¢The symbol TN/c.c. stands for total nitrogen per c.c. of extract, 
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Preliminary experiments with Benadryl and Pyribenzamine given orally 
showed a definite capacity to inhibit wheal formation if given 30 minutes prior 
to the injection of both histamine and ragweed, but failed to show any effect on 
wheals if given simultaneously or 15 minutes after injection. The primary 
criticism of this procedure is that there might be faulty absorption from the 


gastrointestinal tract. 


NORMAL COURSE OF WHEALING REACTION 


Ragweed Histamine Base 
0.01 mgm. 1-100,000 


15 min. 30 min. I5min. 30 min. 


Fig. 1. 


EFFECT OF PYRIBENZAMINE ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.001 mgm. TN/cc. 1-100,000 0.00! mgm. TN/cc. 1- 100,000 


lontophoresis of Pyribenzamine Control 
before injection 


15 minutes 


O 


30 minutes 


lontophoresis of Pyribenzamine Control 
10 min. after injection 


M. F 


Fig. 2. 


Therefore, Benadryl was tried intravenously in 10 and 25 mg. doses given 
prior to and after the introduction of the wheal-producing histamine and rag- 
weed. Again, similar results were observed, that is, inhibition if administered 
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before, and no response if given afterward. A possible objection to this tech. 
nique is that the drug failed to reach the tissue site of reaction in adequate 
effective concentration. A third method of administering the Benadryl by 
direct intracutaneous injection of 0.1 ¢.c. into the selected test site was tried 
and here again similar results were noted as by the other routes. 
Epinephrine hydrochloride 1:1000 given subcutaneously, on the other hand, 
showed a very definite capacity not only to inhibit histamine- and ragweed. 
induced wheals if given beforehand, but also to cause a pronounced recession 
in preformed wheals. 


EFFECT OF HISTADYL ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.0001 mgm. TN/cc. 1- 100,000: 0.000Imgm.TN/cc. 1-100,000 


lontophoresis of Histady/ Control 
before injection 


O O & O 


lontophoresis of Histady! 
!5 minutes after injection 


/mmediately after 
tontophoresis 


/0 minutes after 
fontophoresis 


TK. 


Fig. 3. 


To meet the objections to the above methods of administering the test drugs, 
the technique of iron transfer was used. This is a proved procedure for intro- 
ducing, with minimal trauma, a depot of a given drug into the skin by utilizing 
a constant galvanic current and a uniform electrode.'”: 


Preliminary tests were made to determine an effective concentration of each 
drug to be studied, as well as current and electrode size factors. The nonspecific 
effect of the ion-transfer stimulation upon wheals was determined by comparing 
the action of each drug to that of physiologic saline. 
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Fresh solutions were prepared for each run. A lead electrode 10 sq. em. 
was covered with a similar sized piece of asbestos paper which was saturated 
with the selected drugs dissolved in distilled water. For most trials a current 
of 3 Ma. for from 1 to 10 minutes was used depending upon the drug in- 
troduced. The polarity of the electrodes depended on the chemical nature 
of the drug. The indifferent electrode consisted of a pad saturated with saline. 


EFFECT OF EPHEDRINE SULFATE ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.1 mgm. TN/cc 1-1000,000 O.lmgm.TN/c. 1-1000,000 


lontophoresis of Ephedrine Sulphate Control 


before injection 


C. B. 15 minutes after 


Ragweed Histamine Base Ragweed Histamine Base 
0.01 mgm. 1- 1000,000 0.01 mgm. 1-1000,000 


lontophoresis of Ephedrine Su/phate Control 
15 minutes after injection 


IS minutes after injection and before iontophoresis 


O 


Immediately after iontophoresis 


10 minutes after iontophoresis 
C.L.B. 


Fig. 4. 


With one arm being used for testing and the other as a control, 0.02 ¢.c. hista- 
mine and ragweed solutions of predetermined concentration were given intra- 
dermally on the volar surface of the forearms. Wheal tracings outlined with 
ink were transposed onto transparent tape as a permanent record. 

Figs. 1-9 demonstrate typical experimental results for the given conditions 
and some of the drugs studied. 
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Fig. 2, for example, is a record of wheal tracings on patient M. F. 4 
freshly prepared 5 per cent solution of Pyribenzamine was iontophoresed on the 
right forearm using a 10 sq. em. electrode or the positive pole for 5 minutes at 
3 Ma. The indifferent electrode saturated with saline was applied to the left 
forearm. Ragweed extract containing 0.001 mg. TN/c.c. and histamine goly. 
tion, 1:100,000 were then injected intradermally into the iontophoresed sites 
on both forearms. Fifteen and 30 minutes after injection the resultant wheals 
were outlined and recorded. The tracings on the right forearm demonstrated 
the inhibiting effect of Pyribenzamine as compared with the control reactions 
on the left forearm. 


EFFECT OF EPINEPHRINE HCI ON WHEALING REACTION 


Histamine Base Ragweed Histamine Base 
1- 100,000 0.000I mgm. TN&c_ 100,000 


Ragweed 
0.0001 mgm. TN&c. 


lontophoresis Epinephrine HC/ Control 
before injection 


15 minutes 


— O 


30 minutes 


C.L.B. 


: Ragweed Histamine Base Ragweed Histamine Base 
0.001 mgm. TN/cc. 1-100,000 0.00I mgmTN&c. 1-100,000 
lontophoresis of Epinephrine HC/ Control 
15 minutes after injection 
iS minutes after injection and before iontophoresis 


= * 


Immediately after iontophoresis 


J. S. 


Fig. 5. 


The second series of tracings (Fig. 2) were made after the injection of the 
same strength ragweed and histamine solutions on each forearm. Ten minutes 
later Pyribenzamine was iontophoresed with the same size electrode for 5 min- 
utes at 3 Ma. over the wheals on the right arm. The left arm was covered with 
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the negative saline electrode and acted as a control. In this instance no apparent 
difference was noted between the two arms when tracings were recorded 10 
minutes after iontophoresis, that is, the Pyribenzamine failed to affect the al- 


ready formed wheal. 

Fig. 3 records the effect of Histadyl on the wheal reactions of ragweed 
0.0001 mg. TN/e.c. and histamine 1:100,000 on patient T. K. using the same 
technique as described above. Histadyl 5 per cent was iontophoresed for 5 
minutes with 2 Ma. on the right forearm, with the left arm acting as the control. 
Definite inhibition may be observed on the 15 minute wheals. Iontophoresis of 
Histadyl 15 minutes after the injection of ragweed and histamine failed to 
diminish the size of the wheals when recorded immediately and 10 minutes after 


iontophoresis. 


EFFECT OF ISUPREL ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.01 mgm. TN/cc. 1- 100,000 0.01 mgm. TN&c. 1-100,000 


lontophoresis of /supre!/ 
before injection Control 


CS O 


H. D. I5 minutes 


Ragweed Histamine Base Ragweed Histamine Base 
0.01 mgm. TN/cc. 1-100,000 0.0ilmgm.TN&c. 1-100,000 


lontophoresis of /suprel Control 
/5 minutes after injection 


Cs O 8) 


15 minutes after injection and before iontophoresis 


Immediately after iontophoresis 


10 minutes after iontophoresis 
Fie. 6. 


Fig. 4 is a study using a 1 per cent solution of ephedrine sulfate ionto- 
phoresed for 4 minutes at 3 Ma. With this drug there is a marked inhibition 
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of the ragweed and histamine wheal as compared with the control when ionto- 
phoresed before injection of the whealing solution, and recorded 15 minutes after 
injection. When 1 per cent ephedrine was similarly iontophoresed onto wheals 
produced 15 minutes before, there was a marked diminution in the size of 
these wheals when recorded immediately after iontophoresis and 10 minutes 
after as compared with the controls. 

Figs. 5 and 6, showing the effects of epinephrine and Isuprel upon the wheal- 
ing reaction, reveal similar results as with ephedrine. With both of these drugs, 
however, there was evidence of systemie absorption affecting the control sites to 
some degree. 


EFFECT OF AMINOPHYLLIN ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.01 mgm. TN/cc. 1-100,000 0.01 mgm.TN/cc. 1-100,000 


lontophoresis of Aminophyllin Control 
before injection 


15 minutes 


c...B. 30 minutes 


Ragweed Histamine Base Ragweed Histamine Base 
0.01 mgm.TN&c. 1-100,000 0.01 mgm.TNcc. 1- 100,000 


lontophoresis of Aminophyllin Control 
/5 minutes after injection 


oO 


15 minutes after injection & before iontophoresis 


UJ © 


Immediately after iontophoresis 


M. F 10 minutes after iontophoresis 
Fig. 7. 
Aminophyllin likewise showed marked inhibitory properties on whealing 


(Fig. 7). The iontophoresis of aminophyllin on wheals induced 15 minutes be- 
fore showed a definite diminishing effect on these wheals immediately and 10 
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minutes after iontophoresis. The experiment with atropine was somewhat com- 
plicated since this drug has some whealing and vesiculating properties of its 
own (Fig. 8). However a 1 per cent solution of atropine sulfate iontophoresed 
for 2 minutes at 3 Ma., using the same technique, failed to inhibit ragweed and 
histamine wheal formation, and the iontophoresis of atropine onto 15 minute 
ragweed and histamine wheals did not cause them to resolve. 

Five per cent sodium gentisate iontophoresed for 5 minutes at 3 Ma. like- 
wise showed no inhibitory or resolving properties (Fig. 9). 


EFFECT OF ATROPINE SULFATE ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.001 mgm. TN/cc. |-100,000 0.001 mgm. TN/cc. 1- 100,000 


lontophoresis of Atropine Sulfate Control 
before injection 


< 


15 minutes 


Ragweed Histamine Base Ragweed Histamine Base 
0.00I mgm.TN/cc. 1!-100,000 0.001 mgm.TN&cc. 1- 100,000 


lontophoresis of Atropine Sulfate Control 
15 minutes after injection. 


15 minutes after injection and before iontophoresis 


<> C) 


Immediately after iontophoresis 


H. D. 10 minutes after iontophoresis 


Fig. 8. 


In two known tuberculin skin test positive patients Pyribenzamine was 
iontophoresed into a site on the right forearm using a 75 sq. em. electrode. A 
depot of Pyribenzamine was obtained which inhibited whealing from histamine 
for 72 hours. Vollmer tuberculin patch tests were applied to both forearms of 
each patient and after 48 and 72 hours typically positive eezematous reactions 
developed both in the treated and control sites. 


M. 
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DISCUSSION 


Under the conditions of these experiments Pyribenzamine and Histady] 
demonstrate the property of inhibiting the formation of histamine and ragweed 
wheals. Ephedrine, epinephrine, Isuprel and aminophyllin likewise showed 
definite inhibitory effects. Only ephedrine, epinephrine, Isuprel and amino. 
phyllin showed the property of diminishing the size of a preformed wheal. 
Atropine, methylglucamine ascorbate, CaCl, KCl, and sodium gentisate had no 
apparent effect, either of inhibition or diminution. 


EFFECT OF SODIUM GENTISATE ON WHEALING REACTION 


Ragweed Histamine Base Ragweed Histamine Base 
0.00Ii mgm.TN&c. 1-100,000 0.001 mgm. TN/cc. 1- 100,000 


lontophoresis of Sodium Gentisate Control 
before injection 


@ O 


15 minutes 


30 minutes 


M. F. 


lontophoresis of Sodium Gentisate Control 
after injection 


5 minutes after iontophoresis 


MF. 20 minutes after iontophoresis 


Fig. 9. 


From these results it would seem that the ideal treatment for urticaria 
would be a combination of sympathicomimetie and antihistamine drugs. How- 
ever, the fact that this form of therapy is not always effective in chronic urti- 
ecaria suggests that some mechanism other than histamine release may be in- 
volved. 
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SUMMARY 
1. Antihistaminie drugs exhibit the property of inhibiting histamine- or 
antigen-induced wheals, but do not affeet preformed wheals. 
2. Sympathicomimetic drugs and aminophyllin both inhibit and cause resolu- 
tion of histamine- or antigen-induced wheals. 
3. Some mechanism other than ‘‘H’’ substance or histamine plays a role 


in many cases of chronic urticaria. 


The authors wish to express appreciation to Drs. Henrietta 8. Hartley and T. B. Bern- 
stein, and Mr. Daniel Lang for their valuable assistance in this project. 
Materials were obtained as follows: 
Pyribenzamine—Ciba Pharmaceutical Products Incorporated. 
Histadyl—Eli Lilly & Company. 
Benadryl—Parke, Davis & Co. 
Sodium gentisate—Hoffmann-La Roche, Ine. 
Isuprel—Winthrop-Stearns, Ine. 
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American Academy of Allergy 


REPORT OF THE SIXTH ANNUAL MEETING OF THE 
AMERICAN ACADEMY OF ALLERGY 


The Annual Meeting of the Academy in Los Angeles, our first in the far west, was one 
of the most successful in years. Dr. George Piness and his Local Committee on Arrange. 
ments and Mrs. Willard Small and her Hostess Committee have the hearty thanks of all mem- 
bers and their wives who attended. 

As usual, the Executive Committee and other committees put in two to three days’ work 
in the Biltmore Hotel beforehand. 

The Scientific Sessions began on Monday, March 6, 1950. President Winkenwerder 
and his Program Committee had arranged a symposium on Adrenocorticotropic Hormone 
(ACTH) and Cortisone for the opening session. As evidence of the interest aroused by this 
symposium, an estimated two hundred doctors were seated in the ballroom for the first paper, 
presented by Dr. Abraham White, University of California Medical School, Los Angeles. 
This established something of a record for an opener. 

Seven papers on ACTH and Cortisone followed Dr. White’s presentation. ‘Two of 
these were primarily experimental in scope. The remainder represented careful clinical in- 
vestigations of the effects of these hormones on the relief of symptoms of various allergic 
and related conditions and on certain concomitant effects such as the urinary excretion of 
histamine and the corticosterones, blood eosinophilia, and skin whealing. About thirty treated 
cases were reported in the combined papers. In the majority of these the symptomatic relief 
was marked, although temporary. 

In summary of this symposium, as pointed out by Dr. Bram Rose in opening the dis- 
cussion, ACTH and Cortisone should be regarded only as means for the investigation of al- 
lergic conditions, not as therapeutic agents, and warning should be made against the side 
effects of their long administration. 

Because of the importance of these papers, it is hoped that they will appear early in 
THE JOURNAL OF ALLERGY. 

During the remaining days of the meeting, thirty papers were read, covering a wide 
variety of subjects, including symposia on asthma and on food allergy. Limitation of space 
prevents a review of them here. 

The annual business meeting was held late Tuesday afternoon, March 7. Early in the 
meeting, President Winkenwerder presented a series of resolutions necessary to the legal in- 
corporation of the Academy, Mr. James O. Kelley, Executive Secretary, explaining each one 
before the voting. All were duly passed by the assembled Fellows, thus completing the work 
which has been going on for over a year. Dr. Baldwin, Treasurer, in his report disclosed 
that the Academy is operating ‘‘in the black’’ and has a very satisfactory balance on hand. 

The Academy received with deep regret the resignation of Dr. Harry L. Alexander as 
Editor of THE JoURNAL or ALLERGY. He has guided our official publication since its first 
number in November, 1929. The Academy presented him with an engrossed scroll in appreci- 
ation of his long and able service. Dr. William B. Sherman of New York was elected to 
succeed him and will assume office on June 1, 1950. 

Following reports of the standing committees, officers for the coming year were chosen 
and the candidates for membership and fellowship, previously approved by the Executive 
Committee, were elected. 
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It was announced that the next annual meeting will be held Feb. 5 to 7, 1951, at 
the Hotel Statler, New York, N. Y. 

Before relinquishing his duties and after thanking the officers and comitteemen of 
the past year for their help and support, Dr. Winkenwerder made a tentative suggestion that, 
if feasible, the scientific program of future meetings be arranged so that the papers are read 
in the mornings, leaving the afternoons for committee work and conferences, and for visits 


to the various exhibits. 
Dr. Theodore L. Squier, in taking up the gavel as the new President, made a plea for 


unity of action. By so doing, the Academy can earry foward its work and continue to in- 


crease its usefulness. 
Three of our Fellows came from long distances to attend the meeting. Dr. Tell Nelson 


flew in from Hawaii. Dr. Charles Sutherland flew up from Melbourne, Australia, and took 
part in the discussion following the symposium on asthma. His plans to attend were made 
too late to present a paper he had in preparation. Dr. Willem Kremer of Amsterdam, Hol- 
land, presented a stimulating paper on fever therapy in asthma. 

The Scientific Exhibits, although only five in number, were of excellent quality. A 
unique historical exhibit was that of Dr. Hyman Miller, who showed a selection of books 
and pamphlets from his own library, some of them dating back to the sixteenth century, on 
conditions now recognized as allergic in basis. 

The Commercial Exhibit, with twenty-three firms represented, was unusually well set up, 
with ample-sized booths. In a tour of these exhibits, your Historian was struck with the 
amount of invesigative work being done by practically every firm to develop better products, 
many of which will soon be available. Space does not permit detailing these, but at future 
Academy meetings, members will find it profitable not only to look over the material dis- 
played, but also to discuss with the exhibitors the work which their firms have under way. 

These Commercial Exhibitors deserve our interest and attention for they go to con- 
siderable expense to be there and also help to defray to a large degree the costs of the 
Academy Meeting. 

The names of the newly elected officers and of the new members and Fellows follow. 

Howarp Osaoop, M.D. 
Historian 


DR. ROBERT ANDERSON COOKE 


At the annual business meeting of the American Academy of Allergy on March 7, 1950, 
Robert A. Cooke, by the unanimous vote of the membership, was elected an Honorary Fellow 
of the Academy, a recognition reserved for those who have demonstrated outstanding ability 
and achievements in the field of Allergy. 

Certainly no individual is more deserving of this honor. A Founder and the first Presi- 
dent of the Society for the Study of Allergy and Allied Conditions, a parent organization of 
the Academy, Dr. Cooke has spent generously of his time, energy, and experience in sharing 
in the development of the Academy and in making it a pre-eminent medical organizatian. 
He has contributed greatly in making THE JOURNAL OF ALLERGY the oustanding publication 
that it is. 

In my contact with Dr. Cooke, intimately for eleven years as an associate in his of- 
fice, and closely for the twenty years since, I have been constantly aware of his interest, 
unflagging enthusiasm, and high ideals in the practice of Allergy. Through his efforts 
and by his example, he has been instrumental in elevating it to a position of importance 
and dignity and has worked to gain for it recognition as a legitimate subspecialty in In- 
ternal Medicine. 

The election of Robert A. Cooke as an Honorary Fellow places him in the distin- 
guished company of Sir Henry Dale, Alfred Gilman, Warfield T. Longeope, Pasteur Vallery 
Radot, and Osear M. Schloss. By this action the Academy wishes to do him honor—by 
the same action, however, it honors itself even more. 


W. C. SPAIN. 
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ELECTED TO OFFICE 


T. L. Squier, M.D., President 

Horace 8. Baldwin, M.D., Vice-president 

Walter S. Burrage, M.D., Secretary 

Stanley F. Hampton, M.D., Treasurer 

Howard Osgood, M.D., Historian 

Wyndham B, Blanton, M.D., Executive Committee 
Thomas D. Cunningham, M.D., Executive Committee 
John M. Sheldon, M.D., Executive Committee 


ADVANCED TO FELLOWSHIP IN 1950 


Harry L. Bacal, M.D., 1414 Drummond Street, Montreal 25, Quebec, Canada 
Ralph Bowen, M.D., 3509 Montrose Blvd., Houston 6, Tex. 

Robert A. Chait, M.D., 20 Plaza Street, Brooklyn 17, N. Y. 

Gertrude Felshin, M.D., 888 Park Avenue, New York 21, N. Y. 

W. Randolph Graham, M.D., 201 West Franklin Street, Richmond 20, Va. 
Stanislaus H. Jaros, M.D., 100 Shawnee Avenue, Mohegan Heights, Tuckahoe 7, N. Y, 
Sidney W. Jennes, M.D., 135 West Main Street, Waterbury, Conn. 

Julian R. Kaufman, M.D., Veterans Administration Hospital, Augusta, Ga. 
James A. Mansmann, M.D., 121 University Place, Pittsburgh 13, Pa. 

Jack M. Rose, M.D., 2405 San Jacinto, Houston, Tex. 

Philip M. Schulman, M.D., 2021 Grand Concourse, New York 53, N. Y. 
Harry H. Shilkret, M.D., 57 West 57th Street, New York 19, N. Y. 
Sheppard Siegal, M.D., 30 East 60th Street, New York 22, N. Y. 

William B. Steen, M.D., 110 South Scott Street, Tucson, Ariz. 

Martin A. Vickers, M.D., 268 State Street, Bangor, Me. 

Nelson Zivitz, M.D., 311 Lincoln Road, Miami Beach 39, Fla. 


AFFILIATE MEMBERSHIP 
Henry Stevens, Ph.D., Washington, D. C. 


ELECTED TO MEMBERSHIP IN 1950 


Joseph J. Arminio, M.D., 7 Maurice Avenue, Ossining, N. Y. 

Herman Blatt, M.D., 580 Doctors Building, Cincinnati, Ohio 

Daniel Blitz, M.D., Fairfax Hall, 1 Club Drive, Woodmere, N. Y. 

Samuel Bloom, M.D., 9538 Kings Highway, Brooklyn 12, N. Y. 

Samuel 8S. Burden, M.D., 8145 Cadwalader Avenue, Elkins Park, Pa. 

H. Emerson Burkhardt, M.D., 1616 Pacific Avenue, Atlantic City, N. J. 
Herbert L. Cahn, M.D., 1749 Grand Concourse, New York 53, N. Y. 
Jules Cinder, M.D., 1690 Ocean Avenue, Brooklyn 30, N. Y. 

Sheldon G. Cohen, M.D., 145 Broad Street, Pittston, Pa. 

Jack Cohn, M.D., 450 Sutter Street, San Francisco, Calif. 

Ellison R. Cook, III, M.D., 513 Whitaker Street, Savannah, Ga. 

Emanuel Eckstein, M.D., 37 First Avenue, Gloversville, N. Y. 

Herman Eisen, M.D., New York Medical College, 477 First Avenue, New York, N. Y. 
M. Eugene Flipse, M.D., 759 N. E. 68th Street, Miami, Fla. 

Eugene Gatterdam, M.D., 15 East Monroe Street, Phoenix, Ariz. 

Philip M. Gottlieb, M.D., 1527 East Washington Ave., Philadelphia, Pa. 
Herbert O. Grossmann, M.D., 500 West End Avenue, New York 24, N. Y. 
Ralph W. Grover, M.D., 91 Hudson Road, Bellrose, N. Y. 

John L. Guerrant, M.D., University Station, Charlottesville, Va. 
Lawrence J. Halpin, M.D., 1027-28 Merchants National Bank, Cedar Rapids, Iowa 
Emanuel Hellreich, M.D., 3133 Brighton 7th Street, Brooklyn, N. Y. 
David L. Hill, M.D., Brown Building, Louisville 2, Ky. 
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Maurice M. Hillman, M.D., 31 Howe Street, New Haven, Conn. 

James Holman, M.D., 1406 Medical Arts Building, Dallas, Tex. 

Gertrude R. Holmes, M.D., 213 East North Street, Greenville, S. C. 

Daniel M. Kraus, M.D., 326 Republic Building, Denver, Colo. 

Robert G. Lovell, M.D., University of Michigan Hospital, Ann Arbor, Mich. 

Kenneth P. Mathews, M.D., University of Michigan Hospital, Allergy Clinie, Ann Arbor, 
Mich. 

Alexander McCausland, M.D., 818 S. Jefferson Street, Roanoke, Va. 

Ernesto Mendes, M.D., Rua Angatuba, 308, Sao Paulo, Brazil, S. A. 

Robert E. Miller, M.D., 5408 Forest Blvd., East St. Louis, Ill. 

Meyer Monchek, M.D., 63-75 Dry Harbor Road, West Forest, L. I., N. Y. 

Ira R. Morrison, M.D., Suite 11, Blair Building, Atchison, Kansas 

George Murgatroyd, Jr., M.D., 1114 St. Paul Street, Baltimore 2, Md. 

William A. Nelson, M.D., The Johns Hopkins Hospital, Baltimore, Md. 

Francis A. Pflum, M.D., 116 Kast 53rd Street, New York 22, N.Y. 

J. W. Piekarski, M.D., 27 East South Street, Wilkes-Barre, Pa. 

Bennette B. Pool, M.D., 410-414 Nissen Bldg., Winston-Salem, N. C. 

Edwin P. Preston, M.D., Dupont Building, East Flagler St. at 2nd Avenue, Miami 32, Fla. 

James H. Putman, M.D., 902 Huntington Bldg., Miami 32, Fla. 

J. W. Schoolnic, M.D., 130 West Fifth Street, East Liverpool, Ohio. 

Paul M. Seebohm, M.D., University of Iowa Medical School, Iowa City, Iowa 

Bernard B, Siegel, M.D., 1301 Cornaga Avenue, Far Rockaway, N. Y. 

Nathan FE, Silbert, M.D., 214 Ocean Street, Lynn, Mass. 

Max A. Sklar, M.D., 566 53rd Street, Brooklyn 20, N. Y. 

Perry Sperber, M.D., 136 Elmwood Avenue, Providence 7, R. I. 

Charles E. Spratt, M.D., 158 Midwood Street, Brooklyn 25, N. Y. 

Sarah L. C. Stevens, M.D., Professional Building, Huntington, W. Va. 

Henry Suesserman, M.D., 389 Lyons Avenue, Newark 8, N. J. 

James Sutton, M.D., 607 North Grand Avenue, St. Louis 3, Mo. 

R. T. Terry, M.D., Thayer Veterans Administration Hospital, Nashville 5, Tenn. 

Irving Weinstock, M.D., 350 Ocean Avenue, Brooklyn 26, N. Y. 

A, C, Wilson, M.D., 208 East Wisconsin Avenue, Milwaukee 2, Wise. 


REPORT OF COMMITTEE ON THERAPY 


Two antihistaminic drugs were submitted to the Committee for study and evaluation. 
The first was Chlor-Trimeton Maleate, which was supplied through the Schering Corporation, 
Bloomfield, N. J., and the other product was Chloroyclizine Hydrochloride (‘Perazil’) fur- 
nished by the Burroughs Wellcome & Co., Tuckahoe, N. Y. This latter drug was also de- 
veloped, independently, by Abbott Laboratories, Chicago, Ill, trade name Di-Paralene 
(Abbott). 

Both of these drugs were studied in a similar manner. A uniform type of special IBM 
card was prepared and used by each of the participating physicians. In addition to this card, 
patients were given individual daily symptom cards to record the effects of the drug (or 
placebos). At the end of the trial period with the drug the investigator would fill out the 
information on the IBM ecards. One eard was used for each patient. At the termination of 
this survey all the IBM eards were collected and sent to the IBM Service Bureau for sorting 
and cross relationship. 

From this data the following information could be tabulated : 


1. The effect of the drug on each individual symptom and the degree of relief obtained 
with each allergie condition. 
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2. The effect of variable individual and daily dosages of the drug on the symptoms anq 
side effects. 


3. The effect of duration of symptoms on the results obtained with the drug on various 
symptoms. 


4. The effect of the age of the patient on the results obtained with the drug on yar. 
ious symptoms. 


5. The effect of the drug on the incidence and severity of side effects. 


6. The effect of variable and individual doses on the incidence and severity of the side 
effects. 


7. The time of action of the drug. 


8. The duration of action. 


9. The effect of variable dosage on the duration of action. 


10. The number of days the drug was used. 


CHLOR-TRIMETON MALEATE 


The following members of the Committee participated in the survey of Chlor-Tri- 
meton Maleate: Drs. Schiller, Chait, Sherman, Schwartz, Winkenwerder, Friedlaender, 
Bernstein, Hampton, MacQuiddy, Keeney, and Arbesman. 


TABLE I, CHLOR-TRIMETON MALEATE 
(990 Patients) 


NUMBER OF PER CENT OF PATIENTS 


CONDITION PATIENTS 1MPROVED* 
Seasonal allergic rhinitis 715 61.3 
Perennial allergic rhinitis 151 52.5 
Bronchial asthma 118 24.6 
Urticaria 63 70.0 
Atopic dermatitis 15 73.0 
Contact dermatitis 15 73.0 
*Only those patients having 50 per cent or more relief of all symptoms were classified as 


improved. 


TABLE II. TIME OF ACTION 


LENGTH OF TIME TO BECOME 


EFFECTIVE NUMBER OF CASES PER CENT IMPROVED 
15 to 30 minutes 324 75.0 
45 to 60 minutes 92 21.5 
75 to 150 minutes 14 3.0 


TABLE III. DURATION oF ACTION 


LENGTH OF TIME EFFECTIVE | NUMBER OF CASES | PER CENT IMPROVED 
1 to 2 hours 42 9.6 
3 to 6 hours 276 63.8 
7 to 8 hours 53 12.0 
9 or more hours 63 14.6 


An increase in single dosage tends to prolong the action of Chlor-Trimeton Maleate. 


SIDE EFFECTS 


Similar side effects as those produced by other antihistaminics were noted from Chlor- 
Trimeton Maleate. The chief symptom was drowsiness. The incidence of side effects is 
illustrated in Table IV. Of 890 treated with Chlor-Trimeton Maleate, 67 or 7.5 per cent, had 
moderate to severe side reactions. 
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TABLE IV. INCIDENCE OF SIDE EFFECTS 


Total number of patients 890 

Total number of side effects 240 (27 %) 
Total number of moderate to severe side effects 127 (14.2%) 
Number of patients with moderate to severe side effects 67 ( 7.5%) 


CONCLUSIONS 


1. Chlor-Trimeton Maleate is a very effective antihistaminic drug. Like other substances 
of this type it is most effective in the relief of sneezing and rhinorrhea in allergic rhinitis and 
in the pruritus of urticaria. 

2. The most effective dosage is 2 to 4 mg. given 3 to 4 times daily. An increase in this 
dosage does not increase its efficacy, but may prolong its action. The greatest percentage of 
patients had relief from 3 to 6 hours. 

3. Children with bronchial asthma responded better to Chlor-Trimeton Maleate than did 
adults. However, even the younger age groups were not greatly benefited from this drug. 

4, The incidence of side effects of this drug was found to be less than most other avail- 
able antihistaminiecs., 


‘PERAZIL’ 


The following members of the Committe participated in the survey of ‘Perazil’: Drs. 
Chait, Sherman, Friedlaender, Hampton, Winkenwerder, Keeney, Bernstein, Huber, and 
Arbesman. 


TABLE I. ‘PERAZIL’ 
(588 Patients) 


NUMBER OF PER CENT OF 
CONDITION PATIENTS PATIENTS IMPROVED* 
Seasonal allergic rhinitis 329 55.5 
Perennial allergic rhinitis 130 38.4 
Bronchial asthma ELI 12.8 
Urticaria 28 68.0 
Atopic dermatitis 17 47.0 
Contact dermatitis 2 No relief 


*Only those patients having 50 per cent more relief of all symptoms were classified as 
improved, 


TABLE If. TIME OF ACTION 


LENGTH OF TIME TO 

BECOME EFFECTIVE NUMBER OF CASES PER CENT IMPROVED 
15 to 30 minutes 79.0 

45 to 60 minutes 16.5 

75 to 90 minutes 4.5 


TABLE IIT. DuRATION OF ACTION 


LENGTH OF TIME EFFECTIVE | NUMBER OF CASES | PER CENT IMPROVED 
3 to 6 hours 30.0 
9 to 12 hours 51.5 
15 hours 6.0 
18 to 27 hours 12.4 


SIDE EFFECTS 


The type of side effects produced by ‘Perazil’ are similar to those from other anti- 
histaminices. Drowsiness was the most prevalent of all side effects. However, none of these 
ill effects were of severe magnitude, as removal of the drug would clear the side effect. The 
incidence of side effects is illustrated in Table IV. Of 588 patients who received ‘Perazil’ 
only 74, or 12.6 per cent, had moderate to severe side effects. 
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TABLE IV. INCIDENCE OF SIDE EFFECTS 


Total number of patients 588 

Total number of side effects 124 (21 %) 

Total number of moderate to severe side effects 85 (14.4% 

Number of patients with moderate to severe side effects 74 (12.6%) 
CONCLUSIONS 


‘Perazil,’ like other antihistaminics, is most effective in the symptomatic relief of sneez- 
ing and rhinorrhea of seasonal allergic rhinitis, and in the relief of pruritus and whealing jn 
urticaria. It is of little or no value in bronchial asthma, but may be of slight benefit in 
atopic eczema. 

The most effective dosage was found to be 50 mg. 2 to 3 times daily for all conditions 
studied. The original claims that one 50 mg. tablet could control symptoms for 24 hours 
could not be verified. The Burroughs Wellcome & Co. now recommends 2 to 3 50 mg. tablets 
daily. This dosage is substantiated by the results obtained here, that 51 per cent of the pa- 
tients had relief for from 9 to 12 hours. 

The side reactions from ‘Perazil’ are not fatal and of the same type as other anti- 
histaminics. However, the incidence of moderate to severe side effects was perhaps slightly less 
than most antihistaminics. 

Although this drug is not the most potent of antihistaminics available it also is not the 
least potent. It is known that many patients will get relief from one antihistaminic and not 
another. This is true with ‘Perazil.’ Hence, there is a definite place for it on the market. 

Several investigators have found that a combination of ‘Perazil’ with another anti- 
histaminie often gave excellent results. 


DUST-SEAL 


Through the courtesy of the L. S. Green Associates, New York, N. Y., Dust-Seal was 
supplied to the Committee for evaluation. Those reporting on this study were: Drs. Fried- 
laender, Keeney, Sherman, and Arbesman. 


CONCLUSIONS 


It is the consensus of the Committee that Dust-Seal is another useful adjunct in partial 
control of the house dust allergen. However, more reassurance as to this product’s harm- 
lessness to fabrics must be supplied. Applying Dust-Seal alone is not sufficient. Treatment 
with dust extract should be given. Another objection to this product is the laborious nature 
of applying it. 

Respectfully submitted, 
CarL E, ARBESMAN, M.D., Chairman 
Committee on Therapy 


SYNOPSES OF PAPERS 


STUDIES ON THE RELEASE OF HISTAMINE DURING HEMOLYTIC REACTIONS 
IN BLOOD AND THE EFFECTS OF CORTISONE AND ANTIHISTAMINE 
AGENTS IN THESE REACTIONS 


M. CarrYER, M.D., AND CHARLES F. M.D. 


Studies have been made concerning the release of histamine from its fixed to its physi- 
ologically active position in the blood. In vitro studies employing the blood of rabbits sensi- 
tized to sheep erythrocytes were made. 

An in vitro hemolytic reaction was found to effect a substantial release of histamine 
from its fixed to its free position in rabbit blood. The plasma histamine concentration in- 
creased from two to fifteen times in the course of this reaction. 
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The presence of tripelennamine hydrochloride (Pyribenzamine), while strikingly ef- 
fective in blocking the action of free histamine, exercises no influence in inhibiting the re- 
lease of histamine from its fixed to its free position in rabbit blood. 

The presence of cortisone has no influence on the liberation of histamine in the course of 
in vitro hemolytic reactions. The presence of cortisone exercises no direct effect on the pres- 
ence of histamine as determined by the contraction of the guinea pig ileum when tested (a) 
on histamine in the blood, or (b) on the histaminase activity of the blood. Cortisone did not 
influence the activity of complement in the course of an antigen-antibody reaction. Cortisone 
has no effect on the section of guinea pig terminal ileum used for bio-assay of histamine in 


solution. 


EFFECT OF ADRENOCORTICOTROPIC HORMONE (ACTH) ON BRONCHOSPASM IN 
GUINEA PIGS AND ON WHEALING REACTIONS IN HUMAN SKIN 


SIDNEY FRIEDLAENDER, M.D., AND ALEX 8S. FRIEDLAENDER, M.D. 


The effect of ACTH on histamine bronchospasm in the guinea pig was studied by means 
of the aerosol chamber technique. An end point short of fatal shock was used, so that 
each animal could be tested before and at intervals following the administration of ACTH. 
Guinea pigs receiving single injections of ACTH in varying amounts failed to exhibit any 
significant protection during a subsequent 24-hour period. Similarly, repeated daily injec- 
tions of ACTH for 3 days did not protect the animals when exposed in the chamber on the 
third and fourth days. Bronchospasm induced in guinea pigs by mecholyl was not affeeted by 
prior administration of ACTH. 

Observations on histamine wheals in normal human skin, and on antigen-antibody wheals 
in ragweed-sensitive subjects did not reveal any significant alteration in the whealing mech- 
anism at skin sites treated locally with ACTH. 

The effect of ACTH on anaphylactic shock in guinea pigs will also be reported. 


THE EFFECT OF THE ADMINISTRATION OF ACTH (ADRENOCORTICOTROPHIC 
HORMONE) ON PATIENTS WITH ASTHMA AND OTHER FORMS 
OF HYPERSENSITIVITY 


Bram Rose, M.D., J. A. P. PARE, M.D., K. Pump, M.D., anp R, L. Stanrorp, M.D. 


Observations on the therapeutic and metabolic effects of ACTH have been made on a 
groyp of patients suffering from asthma, rhinitis with polyp formation, acute urticaria and 
angioedema, and periarteritis nodosa. The patients were all hospitalized and followed for a 
control period, during treatment with ACTH and during a follow-up period. Observations 
were made on the clinical course, the urinary excretion of sodium, chloride, potassium, uric 
acid, ascorbic acid, histamine, histidine, 17-ketosteroids, chemical corticoids, and glycogenie 
corticoids, as well as vital capacity, maximum breathing capacity, residual air, skin tests, and 
haegogram. The changes occurring in these determinations, associated with complete disap- 
pearance of symptoms or a state of refractoriness in spite of ACTH therapy, will be described. 
In comparison to nonallergic subjects, the changes in the urinary excretion of histamine appear 
to be of great magnitude, and they will be discussed in relation to histamine metabolism in the 
allergic state. 


THE EFFECT OF CORTISONE ON BRONCHIAL ASTHMA AND HAY FEVER 
RESULTING FROM RAGWEED POLLEN SENSITIVITY 
HAppon M. CarryerR, M.D., GILES A. KOELSCHE, M.D., Louis E,. PricKMAN, M.D., CHARLES 
K. Maytum, M.D., Ciirrorp F, LAKE, M.D., AND HENRY L, WILLIAMS, M.D. 


The effect of cortisone on bronchial asthma and hay fever was studied. As volunteer 
subjects 3 patients having seasonal asthma and hay fever due to sensitivity to ragweed pollen 
were selected. These patients received an injection of 100 mg. of cortisone, or an injection of 
100 mg. of cholesterol crystals identical in appearance with cortisone, intramuscularly eacch 
day for 4 weeks during the ragweed pollinating season. During half of the 4-week period 
subjects received the test suspension and during the other half of the period they received 
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the control suspension. At the time when observations were being made and recorded, whieh 
preparation was administered was unknown to the subjects and to physicians participating jn 
these studies. 

Patients were observed daily by members of the Allergy Section and Otorhinolaryngology 
Section of the Mayo Clinic. The intranasal appearance and the severity and nature of the 
symptoms were evaluated daily. Additional studies, including differential blood counts, blood 
pressure determinations, and observations for metabolic disturbances, were likewise made at 
frequent intervals. 

Cortisone is of benefit to patients having bronchial asthma and hay fever as the result 
of pollen sensitivity. 


THE EFFECT OF CORTISONE ON BRONCHIAL ASTHMA 
THERON G. RANDOLPH, M.D., AND JOHN P. Rouiins, M.D. 


Observations on the effect of Cortisone Acetate (Merck) in five cases of asthma are pre- 
sented. In four patients comparative studies of cortisone and ACTH therapy were made, 
Cortisone is partially effective in relieving symptoms of intractable asthma; in the dosages 
emphasized, cortisone appears to be less effective than ACTH. Haemotologic responses to 
cortisone were similar to previously. described changes produced by ACTH, namely, an initial 
leucopenia followed by leucocytosis with a relative leucopenia and complete or nearly complete 
eosinopenia. 


THE EFFECT OF ADRENOCORTICOTROPHIC HORMONE (ACTH) ON PATIENTS 
WITH ALLERGIC DISEASES, FACTS AND SPECULATIONS 


Max SamTer, M.D. 


Studies of the response of allergic individuals to the injection of adrenocorticotrophie 
hormone (ACTH) suggest that the endocrine deviation corrected by its administration might 
originate in either pituitary or adrenal glands. Clinical and metabolic changes in patients suf- 
fering from bronchial asthma, with and without demonstrable sensitization treated with the 
hormone, are reported. The results are analyzed and reviewed in the light of the concept of 
a pituitary-adrenal-mesenchymal axis. 


OBSERVATIONS ON THE EFFECT OF ACTH AND CORTISONE IN ASTHMA AND 
OTHER ALLERGIC STATES 


Water, L. WINKENWERDER, M.D., JoHN E. Borpiey, M.D., RicHarp A. Carey, M.D., A. 
McGEHEE Harvey, M.D., JoHn E. Howarp, M.D., ALBERT A. Karrus, M.D., 
AND ELLIOT V. NEWMAN, M.D. 


The use of ACTH in allergic states, particularly asthma, and the comparative effects of 
cortisone in a limited number of cases will be presented. The rather prompt control of the 
asthmatic state by ACTH and striking alterations in the tissues of the upper respiratory tract, 
accompanied by a fall in blood eosinophilia, and the effect on skin reactions during ACTH 
therapy will be discussed and illustrated by slides. Other allergic reactions treated with 
ACTH will be commented on. 


THE INCIDENCE OF ABNORMAL ELECTROENCEPHALOGRAPHIC PATTERNS IN 
ALLERGIC CHILDREN 


RoBerT CHopot, M.D., HaroLp Dunpy, M.D., AND B. L. PAcELLA, M.D. 


Dees and Lowenbach reported the occurrence of abnormal encephalographic tracings in 
50 per cent of the allergic children they examined. The incidence of such abnormal electro- 
encephalographic patterns was determined in 80 children and the influence of the antihis- 
taminic Trimeton on these tracings are reported. Twenty-six (32.5 per cent) showed abnormal 
electroencephalograms; in 20 the abnormal tracings persisted while on Trimeton; only one 
reverted to normal. Of 42 patients and/or siblings tested, 16 (38 per cent) abnormal electro- 
encephalograms were found. 

The high incidence of abnormal patterns in allergic children is discussed and compared 
with the results of Dees and Lowenbach. Significant factors in regards to sex, age, duration 
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of allergic symptoms and type of clinical allergy are reported. The importance of the in- 
terpretation of the electroencephalogram in children with criteria and standards for normaley 


are stressed. 
BRONCHIECTASIS IN ASTHMA 
G. L. WALpBoTT, M.D., J. M. KAuFMAN, M.D., anp K. J. MERKLE, M.D. 


There is considerable controversy in the literature on the incidence of bronchiectasis as 
a complication of allergic asthma. In order to determine the extent and the prognosis of 
bronchiectasis complicating allergic resp:ratory diseases, bronchograms taken during the past 
three years were analyzed, 

Bronchograms were limited to individuals in whom the chronicity and the clinical mani- 
festations suggested the diagnosis of bronchiectasis. Of a total of 756 patients with bronchial 
asthma or other allergic respiratory diseases, 28 showed evidence of bronchiectasis. Twenty- 
four exhibited evidence of bronchiectasis or certain changes in the bronchogram which we con- 
sider characteristic of allergic asthma. In both groups there were limited cylindrical dilata- 
tions of bronchi associated with absence of fine branching in a segment of the lung. 

Of 4 cases, 2 had extensive irreversible saccular lesions and 2 had marked tubular widen- 
ing of the bronchi. The clinical histories and the course of the disease in these 4 patients in- 
dicated that the bronchiectasis was not etiologically related to the asthma. 


ASTHMA COMPLICATED BY RECURRENT SPONTANEOUS PNEUMOTHORAX 
JosEPH R. WISEMAN, M.D., BERNARD T. BRowN, M.D., AND ANTONIO G. GANDIA, M.D. 


A ease of asthma complicated by recurrent spontaneous pneumothorax is described in a 
young man whose asthma started at the age of 3 years. From age 13 to 19 a total of seven 
spontaneous pneumothoraces occurred; six were unilateral, two on the left and four on the 
right side; and in one attack, bilateral pneumothorax developed. In one attack, a broncho- 
pleural fistula formed, Full presentation of history, allergie and x-ray studies, and the prob- 
lems of general medical and surgical therapy of this condition, illustrated by this unusual 
case, will be given. 


FEVER THERAPY OF ASTHMATIC BRONCHITIS IN PRACTICE AND THEORY 
WILLEM KREMER, M.D. 


A short historical review introduces the subject of fever therapy in asthma. Emphasis is 
placed on the use of ‘‘pyrifer,’’ a soluble bacterial antigen which is painless, has minimal tox- 
icity, and permits accurate dosage. Comparative therapeutic results in extrinsic and intrinsic 
asthma indicate only transitory relief in the former, but temporary complete or permanent 
relief of asthma in the latter group. 

Results are illustrated by case reports and lantern slides which correlate the history, 
clinical examinations, dosage of ‘‘pyrifer,’’ and results of treatment. Evidence that pyrifer 
therapy evokes anaphylactic mechanisms are presented and indications for pyrifer therapy 
will be discussed. 


ASTHMA WITH SINUS DISEASE—A COMPARISON OF RADICAL SINUS SURGERY 
AND CONSERVATIVE TREATMENT 


JoHN L, GUERRANT, M.D., ALEXANDER McCAUSLAND, M.D., AND Oscar SWINEFORD, JR. M.D. 


A review of 720 office asthma patients showed that 25 per cent had suppurative sinusitis. 
Seventy-two patients between the ages of 12 and 60 years with asthma and suppurative 
sinusitis, but without other complications, were studied. The results of conservative treatment 
and radical sinus surgery were compared. Thirty-seven patients were treated conservatively. 
Seventeen obtained excellent results. Another 13 were improved. Thirty-five patients were 
treated by radical sinus surgery. Nine obtained excellent results. Factors that might in- 
fluence the results of treatment were analyzed, 
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Asthma with sinusitis is a serious illness, Close cooperation between the allergist and 
rhinologist is essential. Radical sinus surgery should be postponed until conservative measures 
have failed. It is of unquestioned value in selected cases. 


THE HOSPITALIZATION OF THE ASTHMATIC: A SURVEY OF 434 CASES op 
BRONCHIAL ASTHMA ADMITTED TO THE MEDICAL AND PEDIATRIC ; 
SERVICES OF THE NEW YORK HOSPITAL FROM 1933-1948 


Horace 8. BALDWIN, M.D., PAu F. peEGARA, M.D., AND AARON D. SPIELMAN, M.D, 


During the past 15 years 434 patients have been admitted to The New York Hospital 
with a primary diagnosis of bronchial asthma. This series included 325 cases admitted to the 
adult medical service and 109 cases admitted to the pediatric division. This study includes 
distribution by age, sex, and occupation, seasonal incidence of admission, duration of hospital 
stay, readmissions, etiological factors including sensitivity, infections, psychosomatic factors, 
a compilation of structural changes especially involving the lungs and heart, a summary of 
complications, mortality, the therapeutic measures employed, and finally recommendations for 
hospital management of the bronchial asthmatic based on the data in this series. 


FRACTIONATION OF RAGWEED POLLEN BY DIALYSIS AND ELECTROPHORESIS. 
CONVECTION (NIELSEN-KIRKWOOD APPARATUS) 


Mary H. Love.ess, M.D. 


Two main methods were employed for the separation of active agents from low ragweed 
pollen: (1) Separating the small diffusable materials from the remainder of the extract by 
means of prolonged dialysis through Cellophane. Refractionations were then carried out on 
the nondiffusible material. (2) By means of electrophoresis-convection at pH 7.4 in the 
Nielson-Kirkwood apparatus, the mobile constituents were separated from the immobile. 
Finally the Tiselius procedure was employed to refractionate the products of the NK experi- 
ments, as well as the dialysate. 

All fractions were studied for specificity and potency by means of passive transfer ex- 
periments (cross-neutralization) and direct testing in sensitive conjunctivae. These studies 
led us to the following conclusions. 

1. Diffusible activities have been separated from nondiffusible. Among 120 pollen- 
allergic patients, only 75 per cent were found allergic to these smaller constituents of ragweed 
pollen. 

2. There are multiple allergenic substances present in low ragweed pollen, including at 
least two specific substances which dialyze through Cellophane and at least four others which 
are retained by this membrane. 

Although our final object of procuring a single antigen in highly purified state has not 
yet been achieved, definite progress has been made toward this end. 


EFFECT OF SLOW ABSORBING ANTIGEN (RAGWEED) ON 
NEUTRALIZING ANTIBODY TITER 


SAUL MALKIEL, M.D., AND SAMUEL M. FEINBERG, M.D. 


Recent progress on agents to effect the delay of antibiotic absorption has stimulated 
the reinvestigation of the effect of delayed ragweed extract absorption on antibody production. 
In addition to allowing for a study of the clinical response with this type of therapy, it 
afforded an opportunity to correlate the neutalizing antibody titer with this response. 

Pollen (mixed ragweed) extract was lyophilized and incorporated into sesame oil con- 
taining 2 per cent aluminum monosterate. Active anaphylaxis of guinea pigs with the 
oil preparation was contrasted with that of the aqueous extract by challenging the animals 
periodically over a period of weeks. Experiments on normal, nonallergic human volunteers 
disclosed that absorption, as measured by the presence of circulating antigen, was delayed 
approximately three times that of the aqueous extract. During the past ragweed season a 
series of patients were desensitized weekly with the ragweed-in-oil preparation. Dilutions were 
in accord with those usually used for desensitization, Clinical symptoms were noted through- 
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out this period. In addition, neutralizing antibody titrations, by the passive transfer tech- 
nique, were conducted at the start of the therapy and these results compared with those 
obtained approximately at the close of the season. 


IN VITRO RELEASE OF HISTAMINE BY HYPERSENSITIVE (ALLERGIC) SERUM 
IN CONTRAST TO IMMUNE (TREATED ALLERGIC) SERUM IN ANTIGEN 
AND NORMAL BLOOD MIXTURES 


W. C. Spain, M.D., Margaret B. StrRAuSS, M.S., AND ELIZABETH NEUMANN, M.S. 


The demonstration of a quantitative difference between the allergic antibody and the 
immune antibody on the basis of their histamine activation was attempted in order to better 
understand the clinical differences between the treated and untreated hay fever patients and 
their respective immune and hypersensitive sera. 

Two milliliters of serum to be studied were mixed with 1.1 ml. of 100 P.N. Unit rag- 
weed extract, incubated, and then mixed with 5 ml. of freshly drawn heparinized normal 
rabbit blood. After incubation followed by centrifugation, 2 ml. aliquots of the supernatant 
were analyzed, using the MeIntyre method for purification, and guinea pig ileum strips for 
biological assay. 

Standard histamine solution added to 2 ml. of serum in quantities of 2 and 4 gamma 
and mixed with rabbit blood, were recovered to the extent of 105 and 97 per cent. 

Table I shows the results obtained in 24 different allergic cases in which both ante- 
and posttreatment sera were obtained from each individual. Due to the appreciable quantity 
of histamine present in rabbit plasma, an average of 2.2 gamma was found in the supernatant 
of 21 serum and normal rabbit blood mixtures without antigen. This control amount was sub- 
tracted from the results. The average of 24 posttreatment allergic sera released no histamine 
when mixed with specific antigen and normal rabbit blood whereas an average of 1.4 gamma 
of histamine was released by 2 ml. of allergic nontreated sera under identical experimental 
conditions. 

Kymographic tracings will illustrate the large difference between the histamine response 
of ante- and posttreatment sera, and the results following addition of excess antigen to the 
mixtures, 

The sera of individuals sensitive only to pollens will not release histamine when mixed 
with nonpollen antigens (such as nonseasonal inhalents). The sera of allergic individuals 
not sensitive to pollens will not release histamine when mixed with pollen. 


IMMUNOCHEMICAL STUDIES OF REAGIC SERUM FRACTIONS OBTAINED BY 
THE ELECTROPHORESIS-CONVECTION TECHNIQUES 
Dan H. CAMPBELL, PH.D., JoHN R. CANN, PH.D., TOWNSEND B. FRIEDMAN, M.D., AND 
RAYMOND A. Brown, PH.D. 


Serums from patients showing multiple sensitivities and from patients showing only 
single sensitivities were fractionated and tested for reagin activity. Tests were also made to 
determine the specific binding of antiovalbumin reagin to specific precipitates of rahbit 
antiovalbumin and ovalbumin systems (as described by Miller and Campbell, 1946) as well 
as testing for specific blood group agglutinins and other antibodies such as antitoxins and 
bacterial agglutinins when present. The results indicated that reagins in multiple sensitivities 
tended to be spread over a wider range of serum proteins than those present in single sensi- 
tivities which tended to concentrate in the beta globulin fraction. The other antibodies were 
more closely associated with gamma fraction. 


ASPIRIN SENSITIVITY: EXPERIMENTAL STUDIES 
ALAN R, FEINBERG, M.D., AND SAUL MALKIEL, M.D. 
Some of the most severe allergic reactions are the result of drug sensitivity, with aspirin 
being one of the most common causative agents. To provide a better understanding of the 


nature of the mechanism of drug allergy, studies were carried out on animal sensitization and 
the in vitro binding of salicylate to human blood. 
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It was not possible to sensitize guinea pigs using salicylates per se or in combination 
with various adjuvants. By the use of aspirin chemically conjugated to various proteins 
active sensitization was obtained in guinea pigs, and rabbits were immunized with the produe. 
tion of precipitins. The mechanism of the guinea pig sensitization was investigated by 
challenging with salicylates, aspirin conjugates, and serum-bound aspirin. Studies on immune 
rabbit serum included in vitro salicylate binding determined by precipitin titrations and ultra. 
filtration techniques, passive anaphylaxis, and so forth. 

The observations of Van Leeuwen and Drzinal regarding the binding capacity of 
salicylates to human serum could not be corroborated. Sera studied were obtained trom 
normal controls, nonaspirin-sensitive allergic and asthmatic patients, aspirin-sensitive jn. 
dividuals, and patients suffering from rheumatic fever and rheumatoid arthritis. The binding 
was shown by exhaustive dialysis to be reversible and the actual quantity bound was found 
by quantitative salicylate determinations on serum ultrafiltrates. The observations and 
interpretations are discussed. Attempts were also made to identify aspirin-sensitive jn- 
dividuals by skin testing with various compounds. 


SKIN TEST REACTIONS TO VARIOUS CHEMICAL FRACTIONS OF EGG WHITE 
AND THEIR POSSIBLE CLINICAL SIGNIFICANCE 


HYMAN MILLER, M.D., AND DAN H. CAMPBELL, M.D. 


A relatively large series of skin tests were made with six different preparations of egg 
white proteins on patients with clinical histories of sensitivity to eggs. The preparations 
tested were: (1) 4 times recrystallized ovalbumin, (2) ovomucin (globulin), (3) lysozyme, (4) 
ovomucoid (trypsin inhibitor prepared at Western Regional Laboratory and supplied by 
Dr. Lineweaver), (5) fresh and (6) lyophiled preparations of egg white. A comparison of the 
activity of the preparations was made on a weight basis of protein material using both 
intradermal and scratch skin test methods. 

The results indicated that although ovalbumin was the predominantly active allergen 
certain individuals reacted only to certain other components or to several components. A few 
cases reacted only to egg white indicating sensitivity to antigenic components other than those 
tested or possibly to haptenic groups which were lost by the chemical manipulation during 
isolation. The results also indicate the importance of considering the different chemical and 
antigenic components in complex mixtures such as egg white both in analysis of skin tests and 
certain paradoxical clinical manifestations. 


POLLEN TOLERANCE NASAL TESTS IN HAY FEVER EXPERIMENTAL 
AND CLINICAL OBSERVATIONS 


Louis Turt, M.D., anp GEorGE I. BLUMSTEIN, M.D., WITH TECHNICAL ASSISTANCE OF 
V. MuRIEL HEcK, M.T. 


It has always been difficult to determine the degree of relief obtained by hay fever 
patients after specific pollen therapy. Estimations of this type usually depend on either the 
statements of the patient or objective observations made by the physician during the pollinat- 
ing season, or both. An objective quantitative test that could determine the pollen tolerance 
of the shock tissues both before and after treatment was devised. Successive application of 
pollentale mixtures in proportions of 1:100, 1:50, 1:10, 1:2, and concentrated pollen to shock 
organs elicited a sharp quantitative response. One can determine tolerance at a single test 
period. The results of testing hay fever cases treated by preseasonal and perennial methods 
are presented and the clinical implications and usefulness of this method of testing are dis- 
cussed as follows: 

A. The variability of reaction of the nasal mucosa to absolute amounts of pollen. The 
nature of some of these factors and the role they play in clinical hay fever. 

B. The results of pollen tolerance tests before and after treatment by the preseasonal 
method. Attempts to correlate the subjective improvement with objective observations and 
with the total and maximum dosages of pollen extracts. 

C. The changing state of pollen tolerance before and after numerous years of consecutive 
perennial treatment, 
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D. The usefulness of this method in determining the existence of spontaneous remissions 


or clinical cures. 


INVESTIGATIONS ON THE EFFECT OF INDUCED ASTHMA-LIKE ATTACKS ON 
PULMONARY FUNCTION AND CIRCULATION OF MAN BY MEANS 
OF CARDIAC CATHETERIZATION 


J. A. Fownes, M.D., I. Rustep, M.D., A. L. JoHNson, M.D., AND BRAM Rose, M.D. 


In a group of 17 patients with various types of asthma and in 5 normal control subjects, 
observations were made of vital capacity, maximum breathing capacity, cardiac output, 
peripheral and pulmonary arterial pressures, arterial and pooled venous blood oxygen, and 
histamine both during the quiescent state and following an asthmalike attack induced by 
injections of mecholyl or histamine, or by inhalation of ragweed pollen extract by ragweed- 
sensitive patients. 

The changes occurring in normal subjects were limited to those due to the pharmacologic 
properties of the agents used. On the other hand, in patients with asthma symptoms 
ranging from moderate to severe were induced by these procedures. In general, an increase in 
respiratory effort occurred which was accompanied by a decreased pulmonary function capacity 
as measured by respiratory studies. An increase in the pulmonary pressure was associated 
with the induction of asthma in all cases, although this was more may’ ed in the attack pro- 
duced by the inhalation of ragweed. Whereas changes in respiration produced by mecholyl or 
histamine are accompanied by an increase in the oxygenation of both arterial and venous blood, 
a reduction in the oxygen content of the blood was brought about by the inhalation of rag- 
weed, where the symptoms were much more similar to clinical asthma and associated with 


eyanosis. 
The above findings will be presented and discussed. 


CLIMATOTHERAPY IN ALLERGIC DISEASE, I. CLIMATE IN TUCSON, ARIZONA 
WILLIAM B. STEEN, M.D. 


The subject of the influence of climate on disease has been a controversial one, par- 
ticularly the effect of climate on allergic diseases. Some individuals are strongly in favor 
while others are equally opposed to patients changing climate for relief of disease. . 

It seems wise that in order to evaluate this problem we should know something about the 
climate of the area involved. This paper presents climatological data of Tucson, Ariz., for 
1948. There is a daily correlation of maximum and minimum temperatures, the highest and 
lowest humidity, wind velocity, rainfall, the percentage of possible sunshine, and pollen counts. 

The average monthly maximum and minimum temperature, and the highest and lowest 
humidity reading of Tucson is compared with several northern and several southern cities. 
Tucson presents a climate with a maximum amount of sunshine and minimum relative 
humidity. There is very little rain and very little wind. The winters present many warm 
sunny days. There is enough range of temperature in the summer time to afford comfortable 
nights. 


SYMPOSIUM ON FOOD ALLERGY. INTRODUCTION 
Mary H. Lovetess, M.D. 


Widespread interest has been aroused by recent claims that corn, wheat, and milk are 
common offenders and that even starches, syrups, and sugars are allergenic. In order to learn 
the general viewpoint on this subject, we surveyed 178 allergists, pediatric-allergists, and 
pediatricians by questionnaire, and learned that the incidence of clinical susceptibility for 
milk, corn, and its derivatives was much lower than held by Randolph and Rinkel. It would 
seem that this difference in opinion must stem either from variation in the method of testing 
or in the interpretation of results. We therefore set up standard diagnostic procedures and 
simplified the interpretation of findings by excluding wherever possible psychological, physio- 
logical, and unrelated allergic states which might complicate the picture. 

Two, new types of diagnostic test were devised, both of the ingestive variety. The first 
consisted of a set of three puddings (one contained corn starch and corn syrup, the other two 
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served as controls), designed to test the theory of Randolph that starch, syrup, and sugar can 
be allergenic in individuals who develop symptoms from whole corn kernel or corn meal, 
Physicians who indicated that they had corn-allergic patients were invited to subject them 
to the three pudding tests, preceding the tests with the 8-day period of dietary control de. 
scribed by Rinkel and Randolph. Several of the allergists who carried out these pudding 
tests will report their results in person. The findings of the others will be incorporated with 
my own and presented. 

The second modification in ingestion testing was the use of allergenic extract by the 
oral route. This was applied to four cottonseed-sensitive patients. Control solution was 
first given, then cottonseed extract in increasing doses was offered at 30-minute intervals until 
classical allergic symptoms developed. The minimal provocative dose thus established could 
be compared with the requirements found by intracutaneous, scratch, conjunctival, and passive 
transfer tests. Dr. Mitchell has further modified this principle by making total white cell 
counts during the test period. 

Other objective diagnostic methods in the psychosomatic field in the study of food allergy 
will be deseribed by Drs. Wolff and Lepore. The roentgenologic induced by allergenic and 
control feedings on the digestive tract will be presented. Dr. Wolff has also measured the 
effect of psychic states on the cutaneous susceptibility to histamine. Their views for this 
symposium on food allergy have been sought deliberately for the purpose of counteracting 
our tendency as specialists in allergy to lean too strongly toward the allergic interpretation, 

Dr. Randolph has kindly consented to present the thesis of our leading food allergists, 
Dr. Winkenwerder, who is as much internist as allergist, will reinterpret some of the symptoms 
associated with food tests from the physiologist’s and internist’s point of view. The purpose 
of the symposium is not to give any final decisions on this important, practical problem but 
rather to stimulate further interest and observations in the hope that the diagnosis of food 
allergy may eventually rest on a more scientific basis. 


FOOD ALLERGY 
THERON G. RANDOLPH, M.D. 


Food allergy may be the sole or contributing cause of any allergic manifestation, includ- 
ing both localized and constitutional symptoms, although the combination of food and inhalant 
sensitivity is much more frequently encountered. 

Cereal sensitivity is the most common cause of chronic food allergy, there being an 
almost equal incidence of sensitivity to corn and wheat. Milk and egg sensitivity are of the 
second order of importance, with potato and orange in the third position. Any food may bea 
cause of allergic symptoms. 

The diagnosis of specific food sensitivity is made as a result of performing individual 
food tests with the major foods of the diet based on the probability of sensitization or by 
means of basic type elimination diets which exclude several of the major food allergens. 

In either case it is essential to recognize that starches, sugars, alcohols, and sometimes 
the oils of particular foods are capable of causing specific allergic responses in the individual 
sensitized to the parent food. These are important aspects which cannot be ignored either 
in the specific diagnosis or therapy of food allergy. 

The treatment of food allergy consists in lowering the total allergic load of the in- 
dividual patient by means of treatment of the coexisting inhalant sensitivity, if present, and 
by the complete avoidance of allergenic foods. If the latter is not feasible because of a wide 
base of food sensitivity, the most highly allergenic foods are eliminated and tolerated foods 
as well as borderline offenders are used on a rotating diversified schedule. 


CHANGES IN TISSUE SENSITIVITY ASSOCIATED WITH VARYING LIFE 
SITUATIONS AND EMOTIONS 


Davip T. GRAHAM, M.D., Stewart Wotr, M.D., AND HAROLD G. WoLrFr, M.D. 
From a series of carefully designed and controlled experimental studies it is inferred 


that arterioles and minute vessels of the skin exhibit dramatic changes in function during 
experimentally induced alterations in feeling states. During periods of resentment in reaction 
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to symbols of assault, arterioles and minute vessels dilate. This constellation leads to a 
transudation of fluid with resultant edema of the skin. When this is especially striking locally 
it becomes tumescent edema or hives. Although such tissue alterations occur without addi- 
tional mehanical stimuli from without, slight mechanical stimuli such as arise from the pressure 
of clothing, or gentle stroking agents may become factors in the outward show of dermatoses 
when the skin is already in such a state of increased sensitivity. Moreover, the skin changes 
in its sensitivity to chemical agents so that amounts of histamine, which under one set of like 
circumstances and emotions produce no reaction, may, under others, evoke urticarial reactions. 
Indeed, during periods of stress not only the skin, but also the nasal mucosae may become 
edematous and the bronchial and nasal airways narrowed, with increase of mucous secretions 
in both. At such times skin and mucous membranes may exhibit an increased sensitivity 
to a host of foods, pollens, drugs, and simpler chemical agents which increased sensitivity is 
not present during periods of relative tranquility. Thus, changes of this sort are in them- 
selves doubtful indicators of changes in antibody titer. 

It has also been shown that foods ingested under one set of conditions are followed by 
violent reactions which are absent when the same substances are ingested under other condi- 
tions. Therefore, in assaying the tissue sensitivity of an individual to certain assaults, in- 
eluding foods, it becomes necessary to appraise them in terms of the setting and feeling state 
under which they are administered before the nature of the sensitivity reaction can be aec- 
eurately defined. It is obvious that summative effets are dramatic, and for optimal therapeutic 
effectiveness, the most relevant factors must be defined. 


ROENTGEN OBSERVATIONS IN FOOD ALLERGY 
MICHAEL J. LEPORE, M.D., Lois C. CoLuins, M.D., AND WILLIAM B, SHERMAN, M.D. 


Small intestine x-ray examinations were performed in thirty patients whose symptoms 
suggested food allergy. The problems encountered in the interpretation of these studies will 


be discussed. It is concluded that the properly controlled small intestine x-ray examination 
may provide a valuable objective method for the study of food allergy. 


THE INTERNIST’S VIEWPOINT 
WALTER L. WINKENWERDER, M.D. 


The internist is frequently confronted with the question whether or not food allergy 
causes wholly or in part vague clinical syndromes such as fatigue state, headaches, various 
gastrointestinal complaints, chronic respiratory symptoms which are not generally accepted 
as due to hypersensitivity. This is particularly true if some specific physiologic disturbance 
cannot be demonstrated. In addition, as part of the internist’s general examinations the 
patient may present chronic rhinitis, wheezing, urticaria, dermatitis or eczema, and other 
alleged allergic reactions. In both situations the internist may depend on the opinion of the 
consulting allergist. In many instances the internist may be quite skeptical of a diagnosis of 
food allergy if made in the absence of specific laboratory and clinical evidence. As an 
internist-allergist, the diagnosis of food allergy still seems to be based primarily on clinical 
evidence, in some instances supported by positive skin reactions. In the experience of many 
allergists there is little correlation between skin reactions and food sensitivity proved by 
ingestion, and skin tests to foods so widely and extensively performed in routine allergy 
examinations in this country would appear to be of lim:ted diagnostic value. To the internist 
and also to the allergist, more adequate diagnostic procedures than presently available are 
desirable and necessary to obtain quick and accurate diagnosis of food allergy. 


CLINICAL EXPERIENCE IN CORN SENSITIVITY 
‘ Karu D. Figtey, M.D., AND FRANK A. RAWLING, M.D. 


Twelve cases selected on the basis of positive skin test to corn and/or clinical history of 
sensitivity are reviewed. In seven cases that gave positive skin tests, symptoms followed 
inhalation but not ingestion, and clinical control was achieved with no dietary restrictions. In 
five of the group, ingestion tests were performed—the results of which will be discussed. 
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CLINICAL EXPERIENCE IN COTTONSEED SENSITIVITY 
JOHN H. MITCHELL, M.D. 


Edible cottonseed oil was fed to cottonseed protein-sensitive cases. Then cottonseed 
protein wbas fed until a constitutional reaction was obtained in the way of definite wheezing, 
Serial blood counts were taken before, during and after the experiment. One slide will be 
shown. 


ATOPIC DERMATITIS: AN EXPERIMENTAL AND CLINICAL STUDY 
Louis Turt, M.D., Haroup 8. Turt, M.D., AND V. MurIEL HECK, M.T. 


A report is made of the results of an experimental and clinical study of atopic dermatitis 
in which it was possible to prove more conclusively the specific etiologic role of inhalant 
allergens (notably house dust and alternaria). Reproduction of the symptoms and signs of 
the disease by means of controlled contact with the inhalant allergens is shown presumably 
for the first time. The possibility that the reaction is mediated through the sweat ducts is 
suggested by special studies of the sweat mechanism, which also are included in the present 
report. The relationship of atopic dermatitis to sweat duct plugging and sweat retention in the 
light of these findings likewise is discussed. 


THE APHID: AN INSECT ALLERGEN 
G. EverETT GAILLARD, M.D., WITH TECHNICAL ASSISTANCE OF SCHLYLER PurbDY 


The aphid or plant louse is one of the most prolific and widely distributed insects in the 
world. Its food-plant catalogue contains the names of over seven thousand host plants interna- 
tionally distributed. 

The insect is extremely prolific, being either oviparous or parthenogenic according to the 
dictates of its changing environment. In practically all climates it reaches its numerical peak 
in the louse stage with the vegetative peak of its host plant. A variable percentage of the 
lice will generate winged or migratory forms when climatic conditions, diminished vegetative 
vigor of its host, or excessive numbers of the lice dictate the need for a new food supply. Each 
louse lives a variable period of time, averaging about two weeks. During this period, while 
undergoing development, it sheds four or five pellicles of a type similar to the May Fly. 

Since aphids are present throughout the summer months and reach their numerical peak 
in the late summer and early fall, it was thought they might be responsible for a percentage of 
the unexplained summer coryza, hay fever, and asthma. An extract was prepared and a large 
percentage of over one hundred pollen problems were found to give positive reactions to this 
material. In one individual, a severe systemic reaction was produced with a single skin testing 
dose. Fifteen patients with positive skin reactions were bled for passive transfer. In over 
half of these, positive transfers were obtained. 

This material is presented with the hope of stimulating further investigative work. 


-USE OF HYALURONIDASE AS A DISPERSION MATERIAL TO FACILITATE LOCAL 
ANTIALLERGIC TREATMENT OF ATOPIC ECZEMA (NEURODERMATITIS) 


JosEPH D, GOLDSTEIN, M.D., AND MICHAEL GERCHIO, M.D. 


This is a preliminary report on the favorable effect of hyaluronidase used as a ‘‘spread- 
ing agent’’ for epinephrine and one of the antihistaminic drugs. These were all incorporated 
in a water-soluble base. No local anesthetics were employed. Selected cases of chronic atopic 
dermatitis previously refractory to other therapy including the use of tropical antihistaminics 
were treated. Evaluation of a new method of application of topical agents employing generous 
amounts of soap and water instead of the usual restrictions of these materials was studied. In 
chronie eezemas with thick crusting, frank scrubbing was used to remove the crusts and create 
mechanical portals prior to the application of the experimental ointment. The results of 
treating cases of chronic eczema by preliminary scrubbing with soap and water and the experi- 
mental ointments are presented. The question of whether the hyaluronidase ‘‘spreading 
factor’’ is of therapeutic value will be discussed. 
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TESTS OF DIFFERENT MEDIA FOR THE COLLECTION AND IDENTIFICATION 
OF SAPROPHYTIC AIRBORNE FUNGI 


Mary ANN SWAEBLY, AND CLYDE M. CHRISTENSEN 


Eighteen solid media were tested by exposing Petri dishes to outside air for 12 minutes 
and, after incubation, counting the number of resulting colonies. Preliminary tests indicated 
that the addition of 75 Gm. of sodium chloride per liter of medium practically eliminated 
bacterial colonies and so increased the usefulness of all of the media tested for surveying air- 
borne molds. Three of the 18 media were tested over a period of several months. Both 
Mehrlich’s agar plus 75 Gm. of sodium chloride per liter, and modified Smith-Humfeld agar 
plus 75 Gm. of sodium chloride per liter resulted in mold counts consistently and significantly 
higher (often 3 or 4 times as high) than counts obtained from the use of casein hydrolysate 
agar. In these tests when a number of different media were exposed at the same time and 
place, the number and kind of fungi obtained varied greatly with the medium. The media 
listed above appear to be superior for this purpose to the other media tested, and also to the 
casein hydrolysate agar now commonly used. 


SUDDEN DEATH DUE TO ALLERGY TESTS 
M. COLEMAN HARRIS, M.D., AND NoRMAN SHurRE, M.D. 


A case of fatal anaphylactic shock following the intradermal tests for allergy is reported. 
The pathological anatomy is described, consisting primarily of acute pulmonary emphysema of 
the ‘‘guinea pig type’’ anaphylactic reaction. Allergy tests are described which, by passive 
transfer and dilution studies, indicate the cottonseed allergen as the cause of the fatal. 
reaction. The importance of cottonseed allergen is discussed and its absence in commercial 
cottonseed oils and salad dressings is pointed out. The cases of anaphylactic deaths in the 
medical literature are reviewed. The advisability of preceding intradermal tests with scratch 
tests is advocated. 


EFFECT OF X-RAY RADIATION ON HYPERSENSITIVENESS 
Leo H. Crier, M.D., Ltoyp D, Maver, M.D., AND SHELDON G, COHEN, M.D- 


This paper deals with our experience in the evaluation of the effect of x-ray radiation on 
the development of diffuse vascular disease (collagen disease), the Arthus phenomenon, the 
Schultz-Dale reaction, and the production of precipitins in sensitized animals. 

It is intended to demonstrate whether it is possible to interfere with the phenomena of 
hypersensitiveness, especially with the diffuse vascular changes which follow sensitization, by 
x-ray radiation and thus interfering with the antibody-producing function of the reticulo- 
endothelial system. The results obtained from the treated animals were compared with the 
controls. The experiment indicates that interference with the function of the reticulo- 
endothelial system depresses precipitin titers, completely abolishes the Arthus phenomenon, 
and interferes with the production of diffuse vascular changes so obviously present as a fesult 
of sensitization in untreated animals. 


OCULAR ALLERGY WITH SPECIAL REFERENCE TO HISTAMINE THERAPY AND 
THE USE OF ANTIHISTAMINIC DRUGS 


MERLE M. MILLER, M.D., AND P. McDonap, M.D. 


Some external and internal eye diseases may be due to allergy or acquired hypersensi- 
tivity. These are reviewed, with reference to their association with allergy. A discussion of 
the diagnosis and treatmen. .- certain manifestations in the eye, due to allergy, is incorporated 
in this paper. Case reports are included, especially those with vernal conjunctivitis. Histamine 
therapy is discussed in detail, along with the use of antihistaminic drugs, topically, orally, and 
intravenously. 
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ANNOUNCEMENTS 


TWO RESEARCH FELLOWSHIPS IN PEDIATRIC ALLERGY 


PEDIATRIC AND IMMUNOLOGY DEPARTMENTS, NEW YORK MEDICAL COLLEGE, 
106TH STREET AND FIFTH AVENUE, NEW YoRK, NEW YorkK 


These Fellowships will be full time. One begins July 1, 1950, the other, January 1, 1951, 
Stipend to be arranged. Applicants must be certified in Pediatrics or have the requirements 
for certification. The Fellowships run from one to two years and will consist of intensive 
training in Immunology and Animal Research pertaining to the field of hypersensitiveness; 
intensive study of allergic children, which will include skin testing, laboratory work, clinical 
follow-up, as well as clinical research. Applicants who have had previous training in 
Chemistry and/or Immunology, and who are desirous of a research career will have preference, 

Applications should be made to the Office of the Dean. 

The Feilowship program will be under the direction of Dr. Bret Ratner and members 
of the Pediatric Department with the cooperation of the Department of Immunology. 


First EUROPEAN CONGRESS OF ALLERGY 
Paris, May 31 To JuNE 1, 1950 
UNDER THE PRESIDENCY OF PROFESSOR PASTEUR VALLERY-RADOT 
HONORARY PRESIDENT: SIR HENRY H. DALE 
MEDICAL CLINIC OF THE HOSPITAL BROUSSAIS, 96 RUE DIDOT 


Program 
E, Salen (Sweden) Value of Seratch and Intradermal Tests and the Diag- 
nosis of Allergic Conditions 
Pasteur Vallery-Radot and Value of the Hemoclasie Crisis in Allergic Conditions 
A Holtzer (France) 
G. Bickel (Switzerland) Value of Eosinophils in the Diagnosis of Allergic Con- 
ditions 
P. Bordet (Belgium) Microbial Antibodies in Allergic Conditions 
C. Jimenez Diaz and E. Arjona Allergic Antibodies 
(Spain ) 
A. Tzanch, E. Sidi, and Cross Sensitizations 
8. Dobkevitch (France) 
B. Halpern (France) Synthesis of Antihistaminics (Experimental Findings) 
C. Frugoni and Serafini (Italy) Antihistaminics in the Treatment of Allergic Conditions 
E. Bruun (Denmark) Treatment of Allergic Conditions by Specific Desensiti- 
zation 
G. Maurie (France) Treatment of Allergic Conditions Excluding Desensitiza- 


tion and Antihistaminics 


The presentations will be in the morning of May 31 on diagnostic problems and in 
the morning of June 1 on therapeutic problems. 
Discussions of presentations will be in the afternoon. These will be followed by 
various communications. 
Dr. Blamoutier 
Secretariat General 
5, rue de Luynes, Paris (7°) 
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Book Reviews 


GRUNDRISS DER ALLERGIE; THEORIE UND PRAXIS, by Rudolf Abderhalden, M.D., 
Basel, 1949, Benno Schwabe (Gruene & Stratton, Inc.), pp. 179. 


The prospectus accompanying this book points out that this is the first such pub- 
lication written in German since the war. The work is divided into two sections, one deals 
with general considerations and the second with clinical manifestations. 


The first section is well presented and in some eighty pages deals briefly with con- 
ventional concepts. For a small treatise where concise statement is indicated, this section 
is very well done. The material is up to date and well documented with both the older 
and newer literature. Schemetic diagrams illustrate anaphylactic and antihistamine 
mechanisms and other complex problems. 

The special section crowds clinical allergy, both its conventional and broader aspects, 
in far too little space. This disadvantage is increased by the inclusion of such topics as 
allergy of the rectum and anus, acne, hypertonia, paroxysmal tachycardia, and other 
debatable allergic manifestations. This is unfortunate because, although modern treatises 
should include broader clinical concepts of allergy, discrimination is essential. Also, there 
are lengthy tables found usually in the larger texts. Consequently, the eighty-five pages 
devoted to this part of the book is so crammed with data that it loses effective presentation. 
However, there is a good and extensive supporting bibliography. 


CURRENT THERAPY, edited by Howard F. Conn, M.D., Philadelphia, 1950, W. B. Saun- 
ders Company, pp. 736. 


This popular treatise on modern therapy devotes thirty-four pages to allergy. Treat- 
ment of various disorders are discussed and the author in each instance is introduced by 
the words ‘‘method of.’’ In some sections methods of therapy by more than one author 
are presented. This formula holds throughout the bock and leaves the unfortunate im- 
pression that there are no generally accepted methods. There is no indication as to whose 
methods are the better ones. : 


The methods used in allergy are conventional and there is much good advice and 
many useful prescriptions. However, both the book and the chapter on allergy seem 
poorly organized. In the chapter, for instance, there is a section, Allergic Dermatitis, 
by separate authors, which in the space allotted, seems adequate and is followed by an 
excellent annotated formulary of prescriptions. The following chapter is entitled Diseases 
of the Skin wherein the subjects, atopic dermatitis, dermatitis venenata, poison ivy 
dermatitis, neurodermatitis, and eczema utilize eleven pages. Not only are there many 
repetitions of treatment found in the chapter on allergy but some of the sections were 
written by the same authors. This exemplifies poor editing. 

Similar situations occur in the chapter on allergy. It opens with a very good presen- 
tation on antihistaminies in the treatment of allergy. It covers mode of action, disorders 
in which they are used, dosage, and side effects. And yet on at least six subsequent occa- 
sions, these drugs are again described, sometimes at length. Under the part, Therapy of 
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Bronchial Asthma, there is a section, on the treatment of the severe paroxysm which 
seems adequate. This is followed by another section on the treatment of status asthmat- 
icus, which does not differ essentially. Such general measures as production of an ‘‘aller- 
gen-free’’ environment and elimination diets which should precede their application to 
the various specific disorders to which they apply are inserted indiscriminantly. Identical 
prescriptions under Physical Allergy for Relief of Pruritus are to be found under Allergic 
Dermatoses and under Diseases of the Skin. 

All of which adds up to the fact that the chapter on allergy contains a wealth of 
good material which if presented in an orderly manner would serve the purpose for which 
this book is intended. 
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